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Ceylon ! Ceylon ! *l is nou{>ht to me 
How thou wcrt known or named of old, 

As Ophir, or Taprobane, 

By Hebrew king, or Grecian bold: — 

To me thy spicy- wooded vales, 

Thy dusky sons, and jewels bright, 

But image forth the far-famed tales — 
But seem a new Arabian night. 

And when engirdled figures crave 
Heed to thy bosom's glittering store — 

1 see Aladdin in his cave ; 

I follow Sindbad on. the shore. 

^ ^^y^3 Miss Jewsbury. 
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PREFACE TO THE FIRST EDITION. 



— where the gorgeous East, with richest hand, 
Showers on her kings barbaric pearl and t^oh). 



When, at the request of several colonists, we began to 
reprint the information at our command in reference to the 
existence of ** Gold in Ceylon," we had no intention of travel- 
ling beyond that particular subject or of publishing a pamph- 
let of more than fifty pages. By degrees, liowever, informa- 
tion grew on our hands which appeared to have a direct 
bearing on the best means of guiding prospectors to the 
development of Gold and other Mining industries in Ceylon, and 
it seemed a pity not to give it a place. Our attention was next 
called to the importance of the Gem-digging Enterprise as 
carried on chiefly in the Sabaragamuwa district ; to the 
splendid opportunity presented for the development of this 
industry by means of European capital and appliances ; 
and to the fact that very little was known in England or even 
among colonists here, respecting Ceylon gems or the primitive 
means adopted by the Sinhalese for their discovery and ct)llection. 

To make the brochure complete, we next resolved to reprint 
information respecting the Minerals and Geology generally of 
the island ; giving special papers on Plumbago, the only mineral 
of commercial importance so far included in our export trade ; 
and finally, in order to round off the list of precious things 
for which Lanka and Serendib have been famous from time 
immemorial, we have added the story of our ** Pearl Fisheries," 
with all the facts and figures at our disposal. 
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iv PREFACE. 

We regret that, from the circumstance of the work gradu- 
ally growing as the printing went on, a systematic compila- 
tion could not be attempted, but we trust the full index 
will enable everyone to find what he wants, and that this 
little book may be of interest as well as of some service to 
all anxious to establish a Gold-mining industry, and to ex- 
tend the Gem-digging enterprise in this 

Utmost Indian isle, Taprobane. 

THE PUBLISHERS. 
Colombo, 24th June 1881. 



NOTE TO THE SECOND EDITION. 



Although, in a busy newspaper office, we have not had 
time to revise and compile the new matter methodically, yet 
our ** Gold, Gems, Pearls, &€.," has now become a very con- 
siderable volume. Besides copious extracts from the pages 
of our Tropical Agricultufist and daily press we are also 
indebted to the pages of Streeter and of an exceedingly use- 
ful little American book entitled ** Underground Treasures ; 
How and Where to Find them,*' by James Orton, a.m. 

Later inform ition respecting the Pearl Fisheries and 
Geology of the Island is also given. 

We trust this second and greatly enlarged edition will 
be even more appreciated than the first, owing more especially 
to the two useful Maps, prepared for us at the Surveyor, 
General's Office, with which it is accompanied. 

A. M. & J. FERGUSON. 

Colombo, P'ebruaky 1888. 
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GOLD MINING IN INDIA— WHY NOT IN CEYLON? 

(From the ' * Ceylon Observer " in 1 88 1 J 

We believe there is as goo6. prima facie evi^tTict of profitable quartz reefs existing 
in our hill-country as there was in regard to Wynaad when gold-mining companies 
began to be established for that region. The time has, therefore, come for practical 
systematic investigation in Ceylon, conducted by men who know their business as gold- 
miners and quartz diggers, guided as far as is necessary by the scientific geologist. 
Some time ago we mentioned that gentlemen connected with the Lanka Plantations 
Company in London were interesting themselves in the question of "Gold in 
Ceylon," and that under their auspices, possibly, Mr. Brough Smyth might be 
asked to visit and report. Already, we believe, Mr. Sm)rth has given an opinion 
favourable to the probability of the gold-yielding reef cropping up in our hill- 
country, and it seems to us likely that all that this gentleman would have to 
do would be to set practical miners to work, to sink trial shafts, just where 
the information we already possess, points out to be most advisable. In other 
words we are almost past the preliminary and reporting stage in Ceylon, and 
if a couple of intelligent, practical miners were now on the spot — men of the 
type we found busy sinking shafts in search of gold near Albany, Western 
Australia, six years ago — they would speedily fix on the spot where a trial 
shaft ought to be sunk. Some desultory experiments and blasting for gold 
have, we believe, been carried on for some time in the neighbourhood of Galle ; 
and Mr. A. C. Dixon's attention has been specially called to the subject. Not 
much encouragem*!nt has been afforded here so far, we believe ; Mr. Dixon is shortly 
expected to sum up and make public the result of his observations. But we 
are not at all dependent on '* modern evidences" to convince those whom we 
wish to influence to action that there is " a good case " for gold in paying 
quantities in Ceylon, and that it is the duty of the Government to cause a 
practical investigation to be made as soon as possible. 

To go back to the beginning : the early inhabitants of Ceylon were not 
ignorant of the presence of gold. Its occurrence on a certain occasion is recorded 
in the " Mah^wansa." It has been frequently found in minute particles in the 
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8 GOLD IN CEYLON. 

beds of several of our rivers, and we have only to point to such names as 
Ruwanwella, " Ranwella" " golden sand "; and **Rangala" "the rock of gold" 
in proof of the discovery of the precious metal at these places from time im- 
memorial. Very little attention was, however, paid to this circumstance in 
modern times until after the discovery of gold in Australia and the great rush 
to the diggings there, set men's minds everywhere on the question of finding 
gold. It was in March 1S54 — twenty-seven years ago — that men with 
experience in Australia, coming here in a calling vessel, began 
to prospect in the bed of the Maha Oya, 30 miles east of Colombo, and very 
speedily they reported " gold." The excitement caused was considerable, but 
very far from pleasurable to the majority of the colonists. In those days when 
planters had all the land before them where to choose, and a sufficiency of 
labour and cheap transport were the only requirements to ensure a speedy 
fortune, it was perhaps no wonder that the planting community should learn 
with dismay of the chance of gold-diggings being opened in their neighbour- 
hood, with a rush of all the '* rowdyism " within reach, the probable demoraliz- 
ation of their labourers (already too few), and the upsetting of all their transport 
arrangements. So far from welcoming the news of "gold" in 1854, the most 
influential section of the community distinctly deprecated it and threw cold 
water upon it — one reason perhaps why the exploration was not continued to 
a permanently successful issue. 

However that may be, a reference to our files for the year already men- 
tioned shews that for a good many weeks such headings as the following in 
prominent black type were very common over our '* news reports " : — 

"GOLD IN CEYLON." 

LATEST GOLD NEWS- 

The. " Observer's " Gold Intelligence. 

But perhaps the best way to convince the sceptical is to republish the follow- 
ing authentic official notice, which excited a good deal of adverse comment 
at the time as a piece of rather sharp practice, seeing that the work of ex- 
ploration had not closed: — 

Government have issued the following Proclamation : — 

" In continuation of the Notice issued from this Office on the 14th instant, 
the Public are hereby informed, that His Excellency the Governor has been 
pleased to appoint T. C. Power, Esq., Assistant Government Agent of Kuru- 
negala, to be Special Commissioner for the issue of Licenses to Dig, Search 
for, and Remove Gold, on any land belonging to the Crown according to the 
annexed form. 

A fee of Ten shillings will be payable on every License so issued, which 
will remain in force for one month from the date of issue. 

By His Excellency's Command, 

C. J. MacCarthy., Col. Secy. 

Colonial Secretary's Office, Colombo, March 17th, 1854. 

No. 1854. 

The bearer having 

paid to me the sum of 

on account of the Land Revenue, I hereby license him to dig, search for, and 
remove Gold on and from any such Crown Land within the 
Province, as I shall assign to him for that purpose during the month 
of 1854. 

This License must be produced whenever demanded by me or any other 
person acting under the authority of Government." 
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GOLD IN CEYLON. 8 

In our overland summary of 25th March 1854, the actual work accom- 
plished so far was summed up as follows : — 

The Gold Discovery announced in our last has continued to engross the 
attention of the Public and the Press, and in our columns will be found all 
the information and much of the discussion to which it has given rise. The 
result seems to be that Ceylon numbers Gold amongst her Mineral products, 
although not in quantities to render the search for it remunerative, or pleasant 
in such a climate as ours. The scene of the Diggings is in the bed of the 
Maha Oya whose sources and tributaries rise amidst the Dolosbage and Kadu- 
gannawa Groups of Coffee Estates : while not far from its embouchure in the 
neighbourhood of Negombo are tracts of Coconut and Cinnamon cultivation. 
Curiously enough Girooella in the neighbourhood of the Diggings is the spot 
where Dr. Davy closed those journeyings, one of the results of which he 
authoritatively declared to be that no Gold existed in Ceylon. Bennett com- 
batted this opinion. Dr. Gygax, it appears, found traces of Gold in Saffragam, 
and Dr. Kelaart stated recently that some grains had been discovered at 
Nuwara Eliya. To the latter gentleman we owe the information that Mr. 
Hopkins, a great authority in Gold Mining, touched at Galle and pronounced 
it as his opinion that though Gold might be found in small quantities no 
profitable Diggings could be expected. The *' practical " Diggers entertain 
a different opinion, but the results hitherto are in favour of the less sanguine 
view. Disease has already attacked the Diggers and within the last few days 
rains have set in which will probably put a sudden stop to their operations. 
The Maha Oya and many other rivers in Ceylon very nearly resemble those 
of Australia — their beds, which are nearly dry in the hot season, filling up 
rapidly when rains fall as they do in the Hills at the rate of 5 or 6 inches 
in a day. The result of a ** prospecting " tour towards the Hills on the part 
of Mr. T. Power, accompanied by Drs. Ellery and Bradley, seems to be that 
auriferous sand been found in the bed of the Hingool Oya, a tributary of the 
Maha Oya, and in the bed of the Main Stream about 40 miles up from the 
original discovery near Girooella ; but we hear of no nuggets even at that near 
point to the Hilly Ranges. Further search must now be stopped by the heavy 
rains which have fallen. In view of the result to which the search for Gold 
seems tending. Government have rendered themselves the subjects of much 
jocular remark by the issue of solemn Proclamations vindicating the rights of 
the Crown and forbidding all persons to dig without a License — a Special 
Gold Commissioner being appointed to grant such License at 10s a month. 
No Licenses have as yet been applied for, we believe. 

Passing over details, we come to the next summary — April nth — by which 
time the excitement and exploration (in consequence of heavy fain and bad 
fever) had pretty well subsided — and accordingly here is what was said : — 

We cannot yet number Gold amongst our exports, the furor consequent on 
the discovery of flakes of metal in the Maha Oya having subsided as rapidly 
as it arose. The duty of a public Journalist in such a case is to collect and 
lay before his readers all the information possible. This we did, taking no 
oversanguine view of the possible result but the contrary. We are, therefore, 
not open to the animadversions of certain sage writers who can preach very 
wisely to those who do not need their teaching. The fact has been established 
that Gold exists in the rivers of Ceylon, but sickness and the rains have pre- 
vented such a thorough search as would settle definitively the question of 
quantity. A thorough exploration of the country with reference not only to 
Gold but to other Minerals and Metals is a highly desirable measure and one 
more worthy of Government than the issue of repressive proclamations. 

Previous to this, the Observer had to take special pains to reassure the 
planters, many of whom are described as in an anxious state of suspense, lest gold- 
digging should be established as a rival to coffee-planting. They seem to have been 
greatly relieved when sickness drove the explorers away with so poor a return in 
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4 GOLD IN CEYLON. 

actual value for their labours that no one had the courage to renew the search 
in the next dry season. Subsequently on June 22nd, the following reference 
was made: — 

It is rumoured that Gold in considerable quantity has been discovered in 
Nuwara Eliya. 

But there again the digging was soon after discontinued, and at a time 
when coffee planting was comparatively in its infancy and offered all possible 
scope for energy and capital, the enquiry after gold, as might be expected 
dropped out of view. 

Now what we wish to point out is that in 1854 there was no idea of 
working on the reef. Quartr crushing at that time was comparatively unknown 
even in Australia. Deep shafts running down hundreds of feet into the bowels 
of the earth, such as we visited in 1869 at Ballarat, were not thought of fifteen 
years previously. Surface .washing and pit digging alone commanded attention, 
and it is no wonder, therefore, that Ceylon was abandoned as an unprofitable 
field for such operations. Since then it is not too much to say, that the work 
of gold-mining has been entirely revolutionized, and it is the application of 
modern machinery for blasting, crushing and extracting gold from quartz that 
alone renders it possible to mine with profit in Southern India. There, as in 
Ceylon, the hopes of all concerned depend on quartz reefs, and 'we have 
abundance of evidence to shew that the work of the practical miner in our 
local auriferous region would probably be crowned with success. Not in the 
Southern, but along the western slopes of the Central Province — in the Kadu- 
gannawa, Kegalla and Dolosbage districts par excellence — ought the trial to be 
made. Mr. Brough Smyth in his official Report to the Madras Government 
of October 1879 estimated the cost of crushing quartz at 9s 6d per ton. This 
is based on actual experience, steam-power being, however, allowed for, while 
if water could be made the motive power (as is being done in Wynaad and 
no doubt would be the case here) a saving would be effected. One of the 
Wynaad mines even with inferior machinery has been actually worked at R6 
per ton, and gold being reckoned at R2 per dwt. (and twenty dwts. to the oz.), 
three pennyweights would cover the cost, while one oz. of gold to the ton of 
quartz — considered a moderate estimate — would yield a profit of R34 per ton. 
The quantity of work done depends on the number and weight of "stampers" 
used, and here is how Mr. Brough Smyth works out the operation: — 

10 stampers costing jf 5,000 inclusive of cost of erection and building, will 
crush 25 tons in the 24 hours; 40 stampers, costing ^^ 20,000 will crush 100 tons. 
Then 100 tons at a gold profit of R34 per ton = 3,400 per day, and in 300 
working days =10,20,000 per annum. 

If, however, the estimate is reduced to \ oz. per ton, the result would still be a 
profit . equal to 35 per cent on the capital invested. As to yield the average 
experience gained in Australia for the 16 years ending 1876 was iii dwts. per 
ton, but it is believed that the quartz in some portions of the Mysore and 
Wynaad (and why not Ceylon?) districts is richer than that of Australia. 
Already one Indian Company have extracted 40 ounces from 44 tons of ore, 
and that with very indifferent machinery. We have, therefore, good reason for 
saying that the time has come for Government to cause a sufficient examination 
to be made of the gold-yielding region of Ceylon — more particularly in Kadu- 
gannawa and Dolosbage. Mr. Brough Smyth will shortly return from Australia 
to India accompanied by practical miners, and would it not be well for Lieutenant- 
Governor Douglas to ask the Madras Government beforehand that Mr. Smyth 
should be allowed to visit and report on the local region referred to before 
he continues his journey from Galle to Madras ? Possibly he might detach one 
or two miners to carry on the necessary exploration. It cannot now be pleaded 
that there is a want of money — that our revenue is likely to be short of the 
estimate. We may base the claim for expenditure on gold exploration or trial 
mining and crushing on the Pearl Fishery surplus alone. The official estimate 
is R400,ooo from this source. Surely, Mr. Douglas will not grudge a small 
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"from the real investment of capital in India, notwithstanding much loss, 
a fair return to this country may be expected. Machinery makes a market for 
portion of the surplus which will shortly be shewn (according to general 
expectation) to the work we have pointed out. It remains for the merchants 
and planters interested to say whether a public meeting should be held with the 
view of urging Government to comply with the request to ask for Mr. Brough 
Smyth's services to examine and report. Possibly Mr. Dixon might be able to 
do all that is needful by way of preliminary geological enquiry ; but Mr. Smyth 
is so well-known in the Gold-mining world from iiis official position in Victoria, 
that his report would have the highest possible authority one way or the other, 
and would, we have little doubt, be well worth all the money spent on it. 



GOLD IN SOUTHERN INDIA AND CEYLON: 

We had only passed our remarks of yesterday to the printer when, by a 
rather noteworthy coincidence, we received a communication from a gentleman 
now engaged in surveying several of the Travancore plantations for quartz reefs. 
Some weeks ago in noticing the latest Report of the Aberdeenshire Agricultural 
Association we alluded to the valuable work done for farmers in the North of 
Scotland by their Consulting Chemists, Mr. Thomas Jamieson and Mr. J. 
MacDonald Cameron. We had no idea then that the letter gentleman was in 
India advising our brethren across the water on the Travancore hills as to the 
prospect of a gold-yielding reef being found in their properties, and also on the 
best means of improving their cultivation where coifee and other products were 
likely to pay better than gold-mining. Mr. MacDonald Cameron was com- 
missioned in November last by a syndicate of coffee planters to proceed to 
Travancore to survey several of the estates for quartz reefs. This mission has 
been, in some cases, attended with very great success, but to what extent particularly, 
our informant is not permitted to say. But it has struck Mr. Cameron while 
working in Travancore that the planters in some of our Ceylon districts where 
old coffee is in rather a bad way might think it worth their while to ascertain the 
mineral resources of their estates, and, as he will be in Colombo early next 
month on his way home, they would have a good opportunity of conferring 
with him on the subject. As Mr. Cameron is certain to call at this oftice 
immediately he arrives, we shall be glad to receive any communications in- 
tended for him. He was Assistant for some time in the Royal School of Mines, 
South Kensington. 

Besides reporting on the quartz reef, Mr. Cameron has taken advantage of 
his visit to Travancore to impress upon the planters the desirability of their 
establishing experimental stations to get the full benefit of chemical science in 
aiding their industry, if they are to continue to hope for the recovery of the 
capital invested in what, for the past few years at least, has not been a very 
successful pursuit. This suggestion is now under the consideration of the Com- 
mittee of the Travancore Planters' Association, and will be definitely settled 
next week. The time has surely come for Ceylon, which has almost been fore- 
most in coffee cultivation, to adopt a similar course, and it may be a question 
at this moment for the consideration of the Committee of our Planters' Asso- 
ciation whether three or four experimental stations should not be established 
and worked in correspondence with those in Travancore under the direction of 
the same chemist. Such a course would, at least, have the advantage of lessen- 
ing the cost. For a proof of the resulting benefit, we need only point to the 
letter of Mr. Graham Anderson of Mysore, who is really carrying on an ex- 
perimental station for the benefit of his brother planters in India and Ceylon. 
When Mr. Cameron arrives we shall have to learn the minimum cost and other 
particalars of the experimental stations he would recommend, because it is pos- 
sible that each of our larger districts, or even a divisional group of proprietors, 
might wish to carry on an experimental piece of cultivation under scientific 
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direction. Mr. Cameron has already done good work both in England and 
Scotland in developing and promoting scientific agriculture, and in this respect, 
as well as in connection with the examination of quartz reefs, we trust his 
visit in Ceylon will not be without results. 

At the same time, and whatever advantage may be taken by private indi- 
viduals or public Associations of Mr. Cameron's services, we do not think that 
the proposal to secure Mr. Brough Smyth and his practical miners to report 
on our auriferous region should be lost sight of by His Excellency the Lieut. - 
Governor. Mr. Smyth's prolonged connection with the Victoria Government and 
his engagement with the Madras Government afford special reasons why the 
Ceylon Government, if it moves in the matter at all, as we hope it may, 
should endeavour to secure his services. 

As regards " Gold in India," we may quote as follows from a letter re- 
ceived yesterday from a correspondent at Tellicherry : — 

** Mr. J. D. Massey (formerly of Kandy) has been busy in. the Wyuaad 
reporting and reef -testing for English brokers and Directors of Gold Mining 
Companies. Nothing but * gold, gold,' talked of over here, and it's not all mere 
talk, but actual results. A friend has sold half his coffee estate for an enorm- 
ous sum— over ;^6o,ooo it is said I — but the coffee is of little use, the attraction 
being a splendid reef running through it." 

With reference to gold in Ceylon we notice that in Nov. 1868 a find of 
gold nuggets in the Sabaragamuwa district excited attention, and was referred 
to in the Observer as follows : — 

" At the moment there is considerable excitement created at the report of 
what looks like a real gold discovery in Saffragam, the district which has 
been ever famous for its gems, Ratnapura, the name of its chief town, in- 
deed, signifying * the city of rubies.' The quality of the nuggets brought to 
Colombo is of the very finest. The only question is one of quantity, and it is 
quite possible that, in the lower strata of rocks, gold as well as gem-bearing 
quartz may be found in abundance. Did time permit the probable effects of a 
profitable gold field in Ceylon might afford matter for interesting speculation. 

" Real nuggets have been found by a * gemming ' party in Saffragam. The 
pieces which have reached the Kachcheri are from ^ to f of an inch in 
length, of various breadths, flattened and much like specimens from New 
Zealand. A mass of the weight of half a sovereign, tested as true gold has 
been melted from the nuggets and is declared to be 22 carats — better than 
sovereign gold." 

We have been asked to republish in pamphlet form all the . information 
given in the Observer during 1854 respecting the exploration and prospecting 
for gold, and we shall at once proceed to comply with the request, adding one 
or two useful papers on *' How to find gold," and cognate subjects. Some of 
the results of a development of Gold-mining enterprise in India, and to a great 
extent in Ceylon, may be seen from the following extracts from Mr. Hyde Clarke's 
paper on *• Gold in India " : — 

" So far as concerns the Indian gold, the districts now under consideration 
are in a hill region, subject to a very heavy rainfall. This is carried off by 
streams, and in some parts will not be available, and cannot be founded or 
secured by bends. There are, however, estates where streams, and in other 
districts storage, are available for water. In fact, India in these respects has 
advantages equal to most portions of the Californian regions, and beyond Aus- 
tralia. There are few parts of New Zealand better provided, nor are there in 
Brazil. 

" Thus, where an estate has a good reef on it, and the water well laid 
on, the prospects may be looked upon as hopeful. Still, there will be vicissi- 
tudes, a season of short rainfall, the bursting of dams, and various incidents, 
which may interrupt steady working. 
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other machinery, and so does the supply of engineering workmen to a country. 
With a large number of such men attached to the mines, it may become pos- 
sible to introduce and use other machinery not otherwise available. The expend- 
iture for wages is not likely to be excessive, it will check itself, as when 
found unremunerative, it will be slopped. Even the large salaries of superin- 
tendents and skilled officers cannot be a total loss to us, as many of these men 
will remain and open up other enterprise. A very good example of this is 
given in the St, James's Gazette of this evening. In consequence of the increase 
of machinery in the Linares lead district of Spain, the olive growers have taken 
to the purchase of improved machinery, instead of the old wooden old presses. 
It will be noted that the Belgium manufacturers, having got into the district, 
obtained the benefit of this new business. 

** Although rather a speculative mode of regarding that and other such 
operations, it is a true one that whatever the direct result, there must be a 
gain from introducing into India, Englishmen of intelligence and enterprise. 
Such considerations are entitled to particular weight, when we come to regard 
the national relations of such undertakings. It may be said, indeed, we are 
hedged against loss in a material point of view. It is in this respect that 
England, in the long run, is found, not to have been a loser in the many 
disastrous ventures in gold mines of fifty years ago. The internal losses were 
very painful to many over-speculative persons, but in the event, the country 
was no loser. 

'* Although here was some loss in Brazilian mines, yet others give a return, 
and in the end we have got hold on the produce of Brazil, which has, in all 
kinds of ways, been a benefit to us. 

*' In fact, it is from no single set of figures that the real influence and 
value of such operations can be determined, and they must be examined as a 
whole, and in their full results, with all their losses and all their gains. These 
the balance-sheet of a mining company will not disclose, as it will not shew 
the effective distribution of capital. There may be loss to the shareholders and 
gain to the manufacturer and the merchant. 

" A very important consideration is the supply of labour. The want or 
failure of this has put a stop to mineral industry in many countries. Thus, 
in Brazil, in the Portuguese time, the numerous and productive mines of the 
auriferous districts depended on slave labour. With the emancipation of the 
negroes, whole districts were thrown out of yield, and it is only by close at- 
tention that labour has been obtained for the St. John del Rey mines, and 
the large dividends have been kept up. The supply of labour must be free 
and continuous, and consist of men who are disposed to engage in such a pursuit. 
This is the strength of Chili, where the natives are content to undergo the 
drudgery, and receive regular wages, or as tributers, run their chance of the 
prizes of rich and casual finds. 

It is likewise necessary to have English or other foreign miners, who un- 
derstand the business, are willing to go abroad, and encounter with or without 
their families, the vicissitudes of distant travel. So far as this population is 
concerned, we have it at home in Cornwall and Wales, whence many proceed, 
not only to English countries in Australia, South Africa, Canada and the 
United States, but to foreign lands. They are as familiar with the hot climates 
of Brazil, Chili, and Mexico, as with any of the regions they frequent. Then 
there are our Australians. There would, consequently, be no difficulty in ob- 
taining a supply of workmen for our Indian Empire, where they are under 
English protection. The same circumstance will favour in case of need, the 
introduction of foreign miners. The mass of the labour, however, will be local. 
Our own people are well acquainted with gold mining in Australia, New 
Zealand, California, Brazil, and Columbia, and it is not a business that they 
have to learn — but one on which they have been largely engaged. 

Apart from any operation on the coinage of India and on the exchanges, 
it is to be expected that a much more important influence will be effected on 
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local prices of wages and commodities. Looking at these from an English 
point of view, it has been too much the custom to consider them as depend- 
ent on English conditions. There is, however, very little contact between 
what may be called the English system of prices and the Indian system 
of prices. 

The contact is effected by the export from India to England of sugar, coffee, 
rice, cotton, jute, &c., the prices of which for export are determined by the 
London or European market prices. This, however, exercises very little influence 
on the main bulk of the agricultural crops of India. 

Far different are the relations between England and the countries on the 
adjoining seas. Ireland to the west and the shores to the east and south. Every 
pound of meat, every fowl, every egg, each pound of butter, and all fresh 
vegetables or fresh fruits are liable to be taken up for the great markets of 
London and Paris, the prices of which, with the cost of transport, govern 
those of the outlying districts. Hence the general complaints of the growing 
dearness of living in the large and small towns, and which lends not to a 
levelling of prices in the proper sense, but to an augmentation of price to the 
higher standard. 

Within each region, the completeness of railway transit contributes to 
such results, and the seas are bridged by steam transport, also penetrating 
the rivers, the prices of food effect the prices of labour to a considerable 
extent, and modify the operation of other causes. The Irish labourer, who, 
half a century ago received 4d to 6d per day, or Indian wages, now received 
2s or more. 

In India, as has been pointed out by me, in common with others, similar 
results have, of late years, been seen in operation, but they have not 
reached their full development, and must, therefore, continue until it has been 
attained. This is the point to which the attention of economists must be turned, 
because the quicker or slower rate of this development means the earlier or 
later attainments of an advanced condition by the population of Indies, and 
the consequent rate of public revenue. 

So long as the great disparity of rate of prices between India and England 
exists, there must be a disturbance of all economical relations. There must be 
a really abnormal relation of imports and exports, an abnormal disproportion 
between the amount remitted to England and the rest of the revenue of India, 
a false relation between the supply of capital to India and its returns. 

Taking this last head alone, India labours under great disadvantages as 
compared with many other countries. If a railway be made, say in the 
United States with English capital, then the returns can be calculated upon 
at something like English prices. In India this is not so; the railway iron 
and machinery shipped from England is of the same indentical cost, but the 
carriage of commodities and of passengers has to be undertaken on a scale 
wholly different. No question arises elsewhere, for instance as to the carriage 
of passengers at 2 pice per mile. In some countries it is impossible to charge 
an anna or two as here at home. 

That, in many classes of enterprise, where the amount of traffic, or trans- 
port, or commodities dealt with in India would, at what may be called nor- 
mal rates produce a good return, in India they give an insufficient money yield, 
the undertaking becomes impossible with profit, or without a guarantee burden- 
some to the Government, and the abundant capital of the European markets 
is not applied to India, while it is freely available for alien countries, which 
have no claim on English sympathies, in Brazil or in Chili. 

It is the rise of prices now g ling on in India, and already referred to, 
which will act independently and concurrently affect the situation, dominate the 
commercial and financial conditions. It is, therefore, perfectly futile to talk of 
the application of great economical lands, when we neglect the circumstances 
on which their operation depends. 

The development of gold working means the development of English 
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knowledge and enterprise, and the consequent progress of India. Then the 
railway system will no longer be stinted, and corresponding benefits will 
be obtained. Many a commodity will rate locally at a higher price in con- 
sequence of higher wages, but the efficiency of railway transport, as compared 
wiih the bullock carts, will place the commodity at ihe port, under commercial 
coiditions. Many commodities, which now cannot be moved and are expended 
fro.n trade, will under quick transport, become exchangeable articles of com- 
m Tce. If these results were only to be regarded as possible or probable, the 
whole subject of the gold fields would be worthy of the gravest consideration, 
and as one not to be dismissed on doubts, or on the absence as yet of ascer- 
tained realisation. 



GOLD IN CEYLON. 

Our attention has been called to the references made by Sir Samuel 
Baker in his " Eight Years in Ceylon " to the " Prospecting for Gold" in 
this Colony which occupied public attention in 1854. He puts the matter very 
plainly before his readers, and certainly does not spare Sir George Anderson's 
government : — 

In Ceylon, where the chief article of production is coffee, land (upon an 
estate) which is not suitable to this cultivation is usually considered waste. 
Thus the Government and the private proprietor are alike losers, in possessing 
an amount of unprofitable soil. 

Now, surely it is the commonsense object in the establishment of a 
botanical garden, to discover for each description of soil a remunerating crop, 
so that an estate should be cultivated to its uttermost, and the word ' waste ' 
be unknown upon the property. 

Under the present system of management this is impossible; the sum 
allowed per annum is but just sufficient to keep the gardens in proper con- 
dition, and the abilities of the botanist in charge are sacrificed. Many a 
valuable plant now lies screened in the shades of remote jungles which the 
enterprising botanist would bring to light, were he enabled by Government 
to make periodical journeys through the interior. These journeys should form 
a part of his duties ; his botanical specimens should be his game, and they 
should be pursued with the ardour of the chase itself, and subsequently trans- 
ferred to the gardens, and their real merits discovered by experiments. 

But what can be expected from an apathetic system of Government ? Dyes, 
fibres, gums may abound in the forests, metals and even gold mrfy be concealed 
beneath our feet; but the Governor does not consider it apart of his duly to 
prosecute the search, or even to render facilities to those of a more industrious 
temperament. What can better exemplify the case than the recent discovery of 
gold at Nuwara Eliya? 

Here was the plain fact, that gold was found in small specks, not in 
one spot, but, everywhere throughout the swamps for miles in the vicinity. At 
a depth of two or three feet from the surface, this proof was adduced of its 
presence; but the Governor positively refused to assist the discoverers, ('diggers,' 
who were poor sailors visiting Ceylon), although they merely asked for subsisience 
until they should be able to reach a greater depth. This may appear too absurd 
to be correct, but it is nevertheless true. 

At the time that I commenced these sketches of Ceylon, the gold was 
just discovered, and I touched but lightly upon it, in the expectation that a 
few months of labour, aided by Government support, would have established 
its presence in remunerating quantities. The swampy nature of the soil ren- 
dered the digging impossible, without the aid of powerful pumps to reduce 
the water which filled the shaft so rapidly, that no greater depth could b:? 
obtained than 1 8 feet, 
2 



Digiti 



ized by Google 



10 GOLD IN CEYLON. 

The diggers were absolutely penniless, and but for assistance received from 
private parties they must have starved. The rainy season was at its height and 
torrents fell night and day with little intermission. Still these poor fellows 
worked early and late, wet and dry, ever sanguine of success, and they at length 
petitioned the Government to give them the means of subsistence for a few 
months — * subsistence* for two men, and the assistance of a few coolies. This 
was refused, and the reply stated that the Government intended to leave the 
search for gold * to private Enterprise.' No reward was offered for its discovery 
as in other colonies, but the Governor would leave it to * private enterprise.' 
A promising enterprise truly, when every landholder in Ceylon, on referring to 
his title-deeds, observes the reservation of all precious metals to the crown. This 
is a fair sample of the narrow-minded, selfish policy of a Grovernment which 
in endeavouring to save a little, loses all ; a miserable tampering with the public, 
in attempting to make a cat's paw of private enterprise. 

How has this ended? The diggers left the island in disgust. If the gold 
is there in quantity, there it remains to the present time, unsought for. The 
subject of gold is so generally interesting, and in this case of such importance 
to the colony, that, believing as I do that it does exist in large quantities, I 
must claim the reader's patience in going into this subject rather fully. 

Let us take the matter as it stands. 

I mentioned at an early part of these pages, that gold was fi^rst discovered 
in Ceylon by the diggers in the bed of a stream near Kandy; that they 
subsequently came to Nuwara Eliya, and there discovered gold likewise. 

It must be remembered that the main features of the country at Nuwara 
Eliya and the vicinity are broad flats or swampy plains, surrounded by hills 
and mountains; the former covered with rank grass and intersected by small 
streams, the latter covered with dense forest. The soil abounds with rocks of 
gneiss and quartz ; some of the latter rose colour, some pure white. The gold 
has hitherto b?en found in the plains only. These plains extend over some 
thirty miles of country, divided into numerous patches by intervening jungles. 

The surface soil is of a peaty nature, perfectly black, soapy when wet, 
and as light as soot when dry, worthless of cultivation. This top soil is 
about eighteen inches thick and appears to have been the remains of vegetable 
matter washed down from the surrounding hills and forests. This swampy 
black soil rests upon a thin stratum of brownish clay, not more than a few 
inches thick, which forming a second layer, rests in its turn upon a snow-white 
rounded quartz gravel intermixed with white pipeclay. This contains gold, every 
shovelful of earth producing, when washed, one or more specks of the precious 
metal. The stratum of rounded quartz is about two feet thick, and is succeeded 
by pipeclay, intermixed with quartz gravel, to a depth of eighteen feet. 
Here another stratum of quartz gravel is met with perfectly water-worn, and rounded to 
the size of a twelve-pound shot. In this stratum the gold was of increased size, 
and some pieces were discovered as large as small grains of rice; but no 
greater depth was attained, viz , eighteen feet from the surface. No other holes 
were sank below ten feet, on account of the influx of water, but similar shafts 
were made in various places, and all with equal success. From the commence- 
ment of the first stratum of quartz throughout to the greatest depth attained gold 
was present. 

Upon washing away the clay and gravel, a great number of gems of small 
value remained (chiefly sapphire, ruby, jacinth, and green tourmaline). These 
being picked out, there remained a jet black fine sand, resembling gunpowder. 
This was of great specific gravity, and when carefully washed, discovered gold, 
some in grains, some in mere specks, and some like fine golden flour. 

At this interesting stage the search has been given up; although the cheering 
sight of gold can be obtained in nearly every pan of earth, at such trifling 
depths, and literally in every direction, the prospect is abandoned. 

The Government leave it to private enterprise; but the enterprising public have 
no faith in the Government. 
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Without being oversanguine, or, on the other side closing our ears with 
asinine stubbornness, let us take an impartial view of the facts determined, and 
draw rational conclusions. 

It also appears that from a depth of two and a half feet from the surface 
to the greatest depth as yet attained, (eighteen feet), gold exists throughout. 

it appears that this is not only the case in one particular spot, but all 
over this part of the country and that this fact is undeniable ; and, nevertheless, 
the Government did not believe in the existence of gold in Ceylon until these 
diggers discovered it; and when discovered, they gave the diggers neither reward 
nor encouragement, but they actually met the discovery by a prohibition against 
the search ; they then latterly withdrew the prohibition and left it to private 
enterprise, but neglected the unfortunate diggers. In this manner is the colony 
mismanaged, in this manner is all public spirit damped, all private enterprise 
checked, and all men who have anything to venture disgusted. 

I he lib^irality of a Government must be bouiidless where the actual sub- 
sistence for a few months is refused to the discoverers of gold in a country 
where, hitherto, its presence had been denied. 

It would be speculative to anticipate the vast change that an extended 
discovery would effect in such a colony as Ceylon. We have before us the 
two pictures of California and Australia, which have been changed as though 
by the magician's wand within the last few years. It becomes us now simply 
to consider the probability of the gold being in such quantities in Ceylon as 
to effect such changes. We have at present these simple data, — that in a soft 
swampy soil gold has been found close to the surface in small specks, gradually 
increasing in size and quantity as a greater depth has been attained. 

From the fact that gold will naturally lie deep, from its specific gravity, 
it is astonishing that any vestige of such a metal should be discovered in 
such spongy soil so close to the surface. Still more astonishing that it should 
be so generally disseminated throughout the locality. This would naturally be 
accepted as a proof that the earth is rich in gold. But the question will then 
arise — Where is the gold ? The quantities found are a mere nothing, it is only 
dust : we want * nuggets.' 

The latter is positively the expression that I myself frequently heard in 
Ceylon, — * We want nuggets.' 

Who does not want nuggets ? But people speak of ' nuggets' as they 
would of pebbles, forgetting that the very principle which keeps the light 
dust at the surface, has forced the heavier gold to a greater depth, and that, far 
from complaining of the lack of nuggets when digging has hardly commenced, 
they should gaze with wonder at the bare existence of the gold in its present 
form and situation. 

The diggings at Ballarat are from lOO to 160 feet deep in hard ground, 
and yet people in Ceylon expect to find heavy gold in mere mud, close to 
the surface. The idea is preposterous, and I conceive it only reasonable to 
infer from the present appearances, that gold does exist in large quantities in 
Ceylon. But as it is reasonable to suppose such to be the case, so it is un- 
reasonable to suppose that private individuals will invest capital in so uncertain 
a speculation as mining, without facilities from the Government, and in the 
very face of the clause in their own title-deeds *that all precious metals belong 
to the crown.' 

This is the anomalous position of the gold in Ceylon under the governor- 
ship of Sir G. Anderson. 

Nevertheless it becomes a question whether we should blame the man or 
the system; but the question arises in this case, as with everything else in 
which Government is concerned, * Where is the fault ? * echo answers, " Where ? " 
But the public are not satisfied with echoes, and in this matter of fact aged 
people look to those who fill ostensible posts and draw bofm fide salaries ; and if 
these men hold the appointments, no matter under what system, they become 
the deserved objects of either praise or censure. 
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Thus it may appear too much to say that Sir G. Anderson is liable for 
the mismanagement of the colony in toto — for the total neglect of the public 
roads. It may appear too much to say, when you came to the colony you 
found the roads in good order: they are now impassable; communication is 
actually cut off from places of importance. This is your fault, these are the 
fruits of your imbecility; your answer to our petitions for repairs was, ' There 
is no money ; ' and yet at the close of the year you proclaimed and boasted 
of a saving of 27,000/. in the treasury ! This seems a fearful contradiction ; 
and the whole public received it as such. The governor may complain that the 
public expect loo much ; the public may complain that the governor does too little. 

Upon these satisfactory terms, governors and their dependents bow each 
other out, the colony being a kind of opera stall, a reserved seat for the 
governor during the performance of five acts (as we will term his five years 
of office); and the fifth act, as usual in tragedies, exposes the whole plot of 
the preceding four, and winds up with the customary disasters. 

Now the question is, how long this age of misrule will last. 

We trust the present Government of Ceylon will lay this lesson to heart 
and act in a rather more energetic and liberal manner than did its prede- 
cessor twenty-seven years ago. Meantime, it is of some practical importance 
to the Colony to have so staunch a believer in its auriferous wealth as Sir 
Samuel Baker at headquarters. He is the special friend of His Grace the 
Duke of Sutherland (who, by the way, visited Kandy and Nuwara Eliya in 
1875), 2ind of other enterprizing public men in England who would speedily 
ensure the development of gold mines here, provided it were shewn on compe- 
tent authority that a paying reef were available. From the article on "Gold" 
in the latest issue of the " Encyclopaedia Britannica " we quote some passages 
of general interest at this moment: — 

The association and distribution of gold may be considered undjr two 
different heads, namely, as it occurs in mineral veins and in alluvial or other 
superficial deposits which are derived from the waste of the former. As regards 
the first, it is chiefly found in quartz veins or reefs traversing slaty or crys- 
talline rocks usually talcose or chloritic schists either alone or in association 
with iron, copper, magnetic and arsenical pyrites, galena, specular iron ore, 
and silver ores, and more rarely with sulphide of molybdenum, tungstate of 
calcium, bismuth, and tellurium minerals. Another more exceptional association, 
that with bismuth in calcite from Queensland, was described by the late Mr. 
Daintre. In Hungary, the Urals, and northern Peru, silicates and carbonates 
of manganese are not uncommonly found in the gold and silver bearing veins. 
In the second or alluvial class of deposits the associated minerals are chiefly 
those of great density and hardness, such as platinum, osmiridum, and other 
metals of the platinum group, tinstone, chromic, magnetic, and brown iron 
ores, diamond, ruby, and sapphire, zircon, topaz, garnet, &c., which represent the 
more durable original constituents of the rocks whose disintegration has furnished 
the detritus. Native lead and zinc have also been reported among such minerals, 
but their authenticity is somewhat doubtful. » » * » 

In vein mining, which is more difficult and costly, a larger yield is ne- 
cessary, but probably 5 dwt., or about £i in value per ton, will in most 
places represent paying quantities from quartz containing free gold, u e.^ not 
associated with pyrites. The proportional yield and quantities of the different 
kinds of auriferous materials treated in the colony of Victoria during the last 
three months of 1878 were : — 

Alluvial sand " washdirt " 

Cement (gravel) requiring crushing 

Quartz 

Quartz tailings ... 

Pyrites and blanketing (or collected on blanket 
tables) ... . ... 1*599 2 6 137 



Tons. 


Yield per ton. 
oz. dwt. gr. 


173*379 
S871 
222775 
iri39 


I I 59-6 
4 21'4 
9 21 
I 18 
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In the less tractable minerals, such as arsenical pyrites occurring in the lower 
portions of the veins, as much as one-and-half to three ounces may be required 
for profitable working. When associated with the ores of other metals, such as 
silver, lead and copper, the extraction of the gold is in most cases an inci- 
dental and final operation in their metallurgical treatment, and may, therefore, 
be best considered in the articles on these metals. 



GOLD IN CEYLON. 



We now proceed to reprint all that appeared on the subject of *' Gold in 
Ceylon" and connected topics, in the Observer of 1854: — 

(From the Colofnbo Observer, March 2, 1854.) 

To crown all, there are rumours afloat that some experienced Australian 
diggers have been prospecting not far from Colombo and have discovered a 
regular '* Table " of Gold. We receive this rumour with great caution. Gold 
distributed in dust or flakes. exists in Ceylon as it does wherever there is quartz : 
but, well peopled as this country has been for ages, and thoroughly searched 
for precious stones, we scarcely think that nuggets or masses of gold could 
have escaped discovery. Nothing is impossible however, and deep digging may 
reveal what surface explorers, practical and scientific, have sought for in vain. 

(From the Colombo Observer , March 9, 1854.) 

We are bound to state that all the information we have received since our 
last tends towards the probability of a discovery of gold, although it will be well 
to reserve implicit credence to the statements made until the report of the Super- 
intendent of Police, who is proceeding to the spot has been obtained. It appears 
that some of the men engaged in navigating the ship " Faithful " had been diggers 
in Australia. On their arrival here, six of them asked Capt. Manning for a few 
days* leave to go " prospecting," under the firm conviction, looking at the features 
of the country, that Gold existed. The leave was granted, and it would appear that 
the men journeyed along the Kandy road to the 32nd mile stone, then striking away 
to the left. It would seem that this brought them to the bed of the Maha 
Oya on the borders of the Hapitigam Korale, just within the boundary of the 
Western Province, where it joins the district of Kurunegala. Here they com- 
menced at once to wash the quartzy sand by the aid of a simple wicker 
appliance known amongst the diggers as a *' Tom." The immediate result, 
according to two of the men who returned to Colombo to report was, that 
Gold dust was found in quantity not only to repay the labour of washing, 
but to justify the assertion that the discovery would make Ceylon a rich 
country. The Gold dust was brought to Colombo, and the result of various 
tests to which it was subjected at the Medical Store is a decision that it is 
pure gold. The remaining question then of course was, "Did this gold come 
originally from Australia and were the sailors hoaxing." The only means as 
yet available to set this question at rest has been a close examination of the 
two men who returned and we are informed that the result of such an examina- 
tion has been verj- much in their favour. They gave the fullest and most 
candid account of all their proceedings and, appeared quite pleased at the 
idea of the Superintendent of Police accompanying them to where they had left 
their four companions at work. In a few days, therefore, Mr. MacCartney's 
report to Government will set this important question at rest, deciding that 
Ceylon is to "hasten slowly" in her career of cofi'ee and coconut planting, 
or setting our friends, the planters, quaking in their shoes at the prospect of 
the great though temporary dislocation of all existing relations of labour, capital 
and enterprise which must ensue as the precursors of the period when Ceylon 
shall rapidly rise to the dignity of a nation teeming with a wealthy people 
and traversed in every direction by Roads and Railways and Electric Telegraphs. 
Great revolutions are occurring in the earth, and why should not the ancient 
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Taprobane awake from the slumber of ages, proving that if she is not the 
Ophir of Solomon, she is yet the land of Gold 1 We believe the earth is yet young ; 

We are the ancients of the earth 
And in the morning of the times. 



(From the Colombo Observer March ii, 1854.) 

But probably the most striking item of intelligence from Ceylon on this 
occasion is that which announces the alleged discovery of Gold by some Sailor 
Diggers from Australia. It is greatly to be regretted that the present Mail 
should leave Ceylon with the question in an uncertain state. The Superintendent 
of Police proceeded to the scene of the alleged discovery, about 30 miles from 
Colombo, on the evening of the 9th, and his report is anxiously expected. Our 
readers will not err, we think, in exercising a considerab'e degree of scepticism 
as to gold being found here in sufficient quantities to render working for it so 
remunerative as to interfere with other and established industrial pursuits. We 
wait for information, however, and say boldly *' Who's afraid." In our columns 
will be found the best accounts we could get hold of, but as usual in such 
cases there are errors of detail. Capt. Manning of the " Faithful " corrects 
some which affect him, in the following letter : — 

Barque " Faithful^^'' Colombo Roads, March Jith, 1884. 

Sirs, — Having seen a paragraph in your Journal of the 9th instant, entitled 
"Gold in Ceylon," I beg to contradict that part of it which relates to my 
ship and self. The paragraph 1 allude to, runs thus : — " It appears that some 
of the men engaged in navigating the ship " Faithful " had been " Diggers " 
in Australia, on their arrival in this Port six of them asked Capt. Manning 
for a few days leave to go '* Prospecting" under ihe firm conviction looking 
at the features of the country that Gold existed. The leave was granted, &c., &c.'' 

Now sir, on my arrival at this port I took all these " Runners " before 
the Collector of H. M. Customs and formally discharged them. Some few 
days after seven of them returned to the ship and wished to sail in her again \ 
after being on board two days and not on the ship's Articles, some intelligence 
appears to have reached them from the shore, for on the third day four of 
them made various excuses that they wished to leave the ship, one said I want 
to get back to " Australia," a second I want to 'see a doctor, the other two 
said • two of us is not enough to tar the rigging down and we will thank 
you to let us leave the ship." 

I, having no claim on the men, had no alternative but to let them go. 
No mention whatever was made of gold to me and it was several days after 
that I heard a rumour about the Gold. All I hope is they may not find the 
old proverb come true that "it is not all gold that glitters." 

I remain yours truly, 
John Manning. 
Master, Bk, ''Faithful:' 



(From the Colombo Observer, March 12, 1854.) 

In our last ordinary issue we announced the ail-but certainty of Gold in 
Ceylon; and have now the pleasure to state that doubt is entirely removed by 
the arrival of the joint report (then expected) of Mr. MacCartney the Superin- 
tendent of Police, and Mr. T. Power, Assistant Government Agent, which says 
that they witnessed the digging and washing of '' two pans of Earth'''' which contained 
" very many minute particles of Gold.''' 

Their report is dated " Yattegodde, nth March (yesterday) and is unavoidably 
hurried in order to reach. Colombo in time to be forwarded by Government to 
the Secretary of State by the out-going Overland Mail. 

We may add that the Mudaliyar (Native Headman) of the District sent 
in yesterday to the Government Agent of Colombo a specimen of the Gold 
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which he also saw dug by the sailors; and that Mr. Layard will leave for 
the spot this evening. 

The locality is about 40 miles from Colombo— near Girooele on the road 
from Kegombo to Kurunegala. A good carriage road runs all the way from 
Colombo to the scene of action. 

We have as yet no precise information about the prop>ortionate quantity of 
Gold which the earth contains ; but it cannot be insignificant, seeing that the 
sailors have made the discovery, and are old Calif ornian and Australian diggers, 
continue at the work. 

The next report we hope will be the result of personal inspection. 

The Discovery of Gold in Ceylon. 

The above was got up yesterday with special reference to the Express which 
left at \ past 5 to overtake the Overland Mail. Copies were despatched to 
all the leading London Newspapers, to subscribers to the overland Observer, 
whose papers are posted from our Office, and to our subscribers generally. The 
question as to the substance found being Gold seems entirely set at rest, all 
the Government Officers concerned expressing no doubt of this fact, and all 
the chemical tests applied to the specimens received giving the same result and 
determining the Metal to be Gold. The remaining question — and one which 
we hope soon to see settled by the report of our special Commissioner who 
left for the Diggings last night — is the percentage of auriferous matter in the 
quartzy sand. No nuggets, we believe, have as yet been found, although they may 
be discovered farther down in the earth, or farther up towards the source of 
the Maha Oya in the mountains of the interior. If Gold dust only continues 
to be found, the question of the pursuit becoming highly remunerative will 
remain still doubtful. Many of our friends, we suspect, will fervently pray 
that this latter may be the eventual result. A contrary one would doubtless 
lead to much temporary embarrassment and distress, but it would be ultimately 
"the making" of Ceylon and its people. Nothing like gold for '* developing 
the dormant resources " of a country and the dormant energies of individuals. 
While we are writing, a respectable Burgher steps into our office, and begs us 
to suggest to the unemployed young men of his class, that while Europeans 
are posting away to see for themselves, they, so much more closely bound to 
the soil, ought not to be behind. Bands of them can club together and support 
each other in dignifying the mamotie and the cradle to an elevation as great as that occu- 
pied by the pen of the copyist. Should gold digging really become a permanent and 
profitable pursuit, we have little doubt that after a time it will assume what 
appears to be the normal condition of enterprise in India — Asiatic labour sup- 
ported by European capital and guided by European oversight. The Tamil 
coolies from Southern India will pour in in multitudes. But in this and in 
other things they will act much like children. They will look to Europeans 
for regular arrangements to procure shelter and supplies, they in return working 
for day wages or a definite share in the proceeds. And then as in Australia, 
many will become disgusted at want of success — they will prefer the steady 
and certain receipt of the Planters' rupees, and by and by there will be a 
superabundance of labour to cultivate and gather coffee. No fear that intelligent, 
enterprising and foreseeing Anglo-Saxons with some capital at their command 
will allow themselves or their investments to go to the wall. But other classes 
besides intelligent Europeans and docile natives will come upon the scene. 
Face to face with the timid Asiatic will be brought the rough sons of labour 
of Europe and America — not the steady and the good, but the reckless pioneers 
in all that is adventurous and wild drunken, swearing, fighting sailors who will 
desert the shipping, and diggers from California and Australia with Bowie 
knives and life preserves (?), and Colt's revolvers. How these discordant ele- 
ments can work together without coming into disastrous or fatal collision will 
form a problem requiring the most prompt and sagacious action on the part of 
Government. 
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Girooella or Girioulle is a village on the left bank of the Maha Oya on 
the road from Colombo to Kurunegala via Negombo. We lately travelled over 
this road as far-as Dalpatugedara (within 7 miles of Girooella) and can answer 
for its being in beautiful order so far. Girooella is about half way between 
Negombo and Kurunegala. being 22 miles from the former and 25 from the 
latter. The Hapitigam Korale of the Western Province which borders on the 
Maha Oya at the place contains a population of 12 to 14,000 inhabitants. In 
proceeding from Colombo to Girooella the traveller crosses the Kelani Ganga 
over a Bridge of Boats at the 3rd mile stone, and a little beyond the 9th mile 
finds the Resthouse of Jaela. Negombo is 10 miles further on, but the road to 
be pursued turns away to the right just before reaching the town. To Kandawelle 
at the end of the base line through Kadirane gardens is 3^ miles from Negombo. 
Katookandy, with a number of Su^ar and Coconut estates, and where Mr. Nietner 
is trying Nutmegs and Cloves, is 8^ miles further on. Dalpatugedara village, 
where the last of the European properties, that of Lt. Margesson is situated, is 
3 miles further on. Then at a distance of 2 miles more is Welliheina or 
Cottadeniawa, and 5I bsyond the road terminates at the ferry and village of Girooella, 
where the traveller crosses the Maha Oya, a river, the natives fiow 
say, so impregnated with gold, that the very waters taste of it ! And this 
raises some interesting antiquarian questions. It appears from some of the ancient 
Sinhalese records that many of the villages were distinguished as " gold yield- 
ing," and that at one time, at least 16 gold mines were known in Ceylon. 
Query, whether geographers may not have to reconsider the decision which has 
lately and after much controversy fixed on a portion of the African Coast as 
the Ophir or Paravaim of the Scriptures, whence Solomon received his gold and 
apes and peacocks. Ceylon, with its great emporium at Mannar, may again 
become the favourite. The Phoe.iiciaas are said to have traded in this gold of 
Ophir long before the time of Solomon and even of Job by whom it is men- 
tioned. And many an old history speaks of expeditions to and 
Embassies from regions far remote. 
From India and the Golden Chersonese, 
And utmost Indian isle Taprobane. 
We observe that the local Tvnes in a small Extra issued this morning con- 
tinues to express himself sceptical as to the substance received being actually 
gold, but on this head there remains no doubt. Our contemporary states that 
a quantity is under analyses by Dr. Ellery of Kandy. Dr. Ellery's report has 
reached Colombo, and we learn that it entirely agrees with that of Mr. Antho- 
nisz here. It is gold ore in connection with a supplement of iron and small 
nodules of other substances. It is curious enough that Dr. Davy in his work 
in Ceylon should have recorded the statements that both Gold and Quicksilver 
had been found native in Ceylon only to throw doubt on them. Able and keen 
as Dr. Davy was as an observer, however, it must be remembered that the 
period of his residence and the extent of his researches were limited. We have 
received the following notes on the subject of the discovery : — 

Colombo, 13th March, 1854. 
Dear Sirs, — Our planting friends are, I believe, much alarmed, lest the 
discovery of Gold should cause a <;carcity of labour for estate purposes, but I 
fancy their fears are for the present groundless, if it be true that Government, 
at the instance of the Great Obstructive, has sent a detachment of Rifles to 
prevent anything being done till the position of each digger's hole can be ascer- 
tained with trignometrical exactness; in this case we look for the commence- 
ment of the diggings in the reign of Albert the Third, and our friends in the 
interior may keep their minds at ease and depend on gathering their next crop 
without loss, even should it amount to 600,000 cwt. — Yours truly, Y. Y. Z. 

Kandy, 12th March. 
I do not know if you have got any official information about the Gold, 
but I have just heard that the Governor received intelligence last evening from 
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Mr. T. C. Power who had been sent U) enquire into the matter, that there was 
no mistake about it, and gold there was; and it now only remained to be 
ascertained as to the extent of the gold fields. 

The natives here have got hold of the report, and I expect a few days 
will see Kandy thinned. A pretty "mess" for a time we shall all be in. 
Latest Gold News. 

We have just seen the joint report of Messrs. MacCartney and Power dated 
yesterday from Yattelgodde. 

To satisfy themselves they selected a fresh spot, dug the earth, washed it, 
and found gold. 

The diggers then continued their operations, and out of three pans of earth 
washed a quantity of gold which Mr. Power was to carry to Kandy for th« 
Governor's inspection. 

The small quantity of gold hitherto found is fairly attributed by the dig- 
gers to the imperfection of their machinery. This was to be immediately remedied 
when the value of the discovery would be decided. 

We learn from another source that so confident is the leading digger of 
success, that when he gets the requisite machinery, he says he can afford to 
pay parties employed by him £^ per day wages ! He says he is confident there 
is a much richer spot close to Ambepussa, which he passed on his way to the 
present locality. 

Mr. Caldwell, who accompanied Mr. MacCartney from Colombo, has drawn 
a map of the surrounding country from which it appears that the spot where 
the diggers are at work is just within the Seven Korales District, it being about 
50 yiards from the Maha Oya where it bounds the Western Province. The 
locality it appears is within a few miles of Ambepusse. 

Hundreds of persons were flocking to the spot, so that it was deemed neces- 
sary to leave a small party of Police to preserve order. 

In the ancient manuscript to which we have alluded elsewhere, gold is 
specially mentioned as found in Belligalle Korle. 

(From the Colombo Observer , March 16, 1854.) 
The " Examiner's " Gold Intelligence. 
The Examiner issued an Extra last evening purporting to give the res«lt 
of the personal researches of one of the Editors, but all the real information 
afforded bears a marvellous resemblance to the two grains of wheat in a 
bushel of chaff, or the needle in the bottle of hay. Considering also that the 
writer is no longer a disinterested party, having invested in the purchase of 
land for building purposes, his statements, where they lean to the sanguine, 
must be received cum gram. It- is certainly very important to know that the 
diggings are called "Bradley's diggings." That is a fact. But we announced 
in our regular issue that the locality was close to Ambepusse, and actually 
within the limits of the Kurunegalla district. Why Mr. Layard should be blamed 
for sending his Mudaliyar to ascertain what personal observation alone could 
settle, perhaps the writer can explain. The horror indicated at the sin of Sunday 
travelling is amusing enough, considering the quarter whence it comes. We 
suppose no portion of that day was occupied by our friend in prospecting or 
in concluding his bargain with the natives for their lands. Why the diggers 
should have been angry at the charge of having asked and obtained leave to 
go prospecting, we cannot well see, but we can easily imagine the more intelligent 
and reasoning Editor of the Examiner mollifying the diggers and telling them 
candidly that there was nothing to be angry at. That would be the part of 
a generous man and a gentleman under the circumstances, and of course '* Brutus 
is an honorable man." The public will be glad, however, to learn, that the 
six diggers had regular discharges from their Captains : three from Capt. Manning 
of the "Faithful," and three from Capt. Ross of the "Martin Luther." We 
are thankful to learn that a **Tom" is not "<7 wicker apfhancep as in our 
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igQorance we described it, but a sort of wooden box with a perforated iron 
bottom at the lower end. Besides this *' Tom," tin pans are used to bale and 
fill with. We are told further that " the diggers are making a dam across the 
river and a hose 80 yards long, and when they have thus obtained a consonant 
and regular supply of water, which^ we [Ed. Ex.] expect will be by Thursday 
next — about 12 times the quantity of earth can be worked. Among the soil 
were found several small rubies, and we took out a piece of Ceylonite. 

"We nvay mention that a native headman a short time ago found some 
nuggels, one of which he sold to Mr. Jayetilleke Mudaliyar of Kurunegalle (who 
told us the story), which was so soft as to require 9 worth of silver to be 
added to enable the jeweller to work it. He has been sent for. The place 
where he found it, is stated to be about 5 or 6 miles from that of the present 
operations. 

** P. S. — ^The best and shortest road is from Colombo to Ambepusse rest- 
house, 36 miles of admirable road; from thence to "Bradley's diggings" there 
is a good bridle path 3i miles; at Ambepusse resthouse, every lu^edful supply 
can bie obtained." 

The above is the sum of the personal observations of our Examiner friend. 
We must be thankful for what we can get; but really we should have wished 
something more definite as to the nature of the formation in which the gold 
is found, the percentage yielded by a certain quantity of earth, the time occupied 
in digging and washing, &c. 

All this we hope to have in good time. 

The Gold Intelligence of the " Times." 

Our friend of the Times has articles on the Gold Diggings embodying 
information supplied, evidently, by the Superintendent of Police and the gentleman 
who accompanied him from Colombo. These accounts agree with all that we 
have reported — Gold there undoubtedly is and close to the surface, but weather 
in sufficient quantities to render digging remunerative remains to be proved. That 
iji the practical and commonsense view of the case, but the Times Editor 
finishes off in his own peculiar style and in a manner anything but flattering 
to his informants. His " P. S. " is, 

** We have since heard that the diggings are likely to be a failure — or, 
in other words, all bosh ! " 

It is quite possible that a failure, economically viewed, may be the result, 
but until prospecting up towards the mountain sources, and deep diggings and 
thorough washings have been tried, no one can confidently so decide. It is 
the part of wisdom, doubtless, not to be over-sanguine or over-fearful (as the 
case may be) of a large and valuable discovery of gold ; but it is surely also 
prudent to reserve final opinions until they can ht founded on repeated ex- 
periments and full information. Our own course will be to collect for our 
readers all possible information wherever we can find it. The result of per- 
sonal observation is embodied elsewhere — we have afforded the infinitesimal in- 
telligence contained in the Examifter Extra, and we now proceed to glean what 
we find of interest in the Times. We quote from our contemporary as follows :— 
"The following are, we believe, the results of the observations of parties 
who have proceeded to the spot. 

**You go as far as Ambepusse at the 37th milestone on the Kandy 
road, and then strike off to the spot round the back of a high well-known 
hill close to the resthouse, and follow a bridle path through a jungle for about 
2\ miles, which brings you to the bank of the Maha Oya, at a place called 
Girioella or Girrawella, at which place Bradley (the gold discoverer) and his 
two friends are living in a bough hut, constructed of the jungle bushes of the 
place, where they were found busily engaged in making a " Tom," a machine 
about the length of a common couch constructed of planks with several com- 
partments of spaces, one next to the other, but each space a little lower than 
fi^ ptber^ simihr to a fUir«caic» At tbe IxHtom iff a Si^X iron plate pierc^ed 
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full of holes, which allows the smaller portions of the washings to fall into a 
reservoir together with the gold : we may remark that all the " stuff " is first 
pounded and beaten as much as possible to small fragments to separate any 
portion of gold which may be amongst its interstices. The residue is a fine 
black sand, in which the gold is seen in small spangles. This sand on 
being dried is gently blown away and the gold left, the value of the sand 
being according to Bradley worth four shillings an ounce in the state, it is 
in before the useless particles are blown ofif. The new diggers were also pre* 
paring a dam accross the river to raise the water to a level with the top of 
their "Tom" which was to be supported two or three feet above the ground. 
They were also constructing a hose of tarred canvass of about lOO feet long, 
to bring the water to the "Tom," the object being to obtain a continuous 
and gentle stream of water pouring on the mass of " stuff" supplied to the 
" Tom.|' We hear that Bradley was complaining bitterly of the extortions of 
the natives already, his coolies asking a rupee a day — fowls were at is. 6d.— 
whilst for a few bits of plank to make his "Tom," he had to pay 15 
shillings— the beginning of the end, if gold is actually to be found in Ceylon. 

" We are told that in the vicinity of the place where Bradley and his friends 
are, the natives exhibit the utmost apathy, looking on without the slightest in- 
terest in their proceedings beyond what they can make out of them. They are 
now well suppliad with provisions including wines, hams, flour, beef, itc, 
and appear determined to enjoy the real life of a digger. Bradley says he has 
lost three fortunes already, and is so perfectly persuaded of the richness of 
the locality that he can afford to pay £2 a day for a cooly to dig for him, 
and with the profits set up a "Public" and make a rapid fortune. Allowing 
for a few little eccentricities inherent to a sailor, they all appear intelligent 
men, and appear to be fully aware of what they are about. We however suspect 
the first thunderstorm in the hills will rather astonish them , when they see the 
short work a fresh in the Maha Oya, will make of the dam they have constructed. 

" As Bradley and his companions are for the nonce public characters, we 
must tell one or two anecdotes which are quite refreshing : 

" One of the Mudaliyars gave the party a dinner over the river, and on their 
return the next day, the other Mudaliyar asked Bradley what time got home. 
* Got home ! ' said he, ' why really I don't know — for I left my watch on the 
piano.' 

" On their way over on a raft, the whole of them' got upset in the 
stream, but ' happy go lucky ' they would insist on dining in their wet 
clothes. On their return they took to the water again, but being unable to 
find the opposite shore, they returned to the bank and lay down to sleep, wet 
as they were in the sand. It is easy to see if they indulge in such pranks as 
those that a month must end their career in such a climate as the one they 
are located in, where independently of the notorious uuhealthiness of the place, 
the heat is described as being almost unbearable. We understand that a day 
or two ago some six or seven other seamen of ships in the roadstead left 
Colombo for the new diggings, and some three or four have followed today." 

One idea which occurs to us on reading the above is, that with an excel- 
lent road to Ambepusaa and a coach daily passing down, it may ultimately be 
found preferable to perform the rough washing at the diggings; and to send 
the gold -impregnated sand here, for the more perfect separation of the ore by 
chemical appliances. The notice of the apathy of the natives in the face of 
gold digging operations must be received cum grauo. It would be difficult for 
the natives to please the Times Editor. If they look on, they are apathetic ; if 
they charge the market-price for their fowls, they are extortionate ; and if they 
rushed to dig, we have no doubt they would get abused for their cupidity. 
Government, however, has taken care that the natives shall be deprived of all 
encouragement, at least, to dig for the enrichment cf themselves or the country. 
From another account in the Times we quote as follows ; — 
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"The original discoverer, William Bradley, more commonly known among 
his comrades by the gentler name of *Bil,' is according to his own account, 
a native of Middlesex ; and, has spent many years in the gold-fields of California 
and Australia, by turns * prospecting,' and taking part in the still more lucrative 
pursuits, which invariably follow in the wake of the diggers. From Australia 
he shipped in the * Martin Luther ' for this port, and, not as the Observer has 
it, took a few days' leave, but obtained his regular discharge, owing to a differ- 
ence with the captain on account of a proposal to reduce his pay from ;£"i2 
to £^ per mensem for the remainder of the voyage. Two or three from his 
own ship followed his example, and being struck with the similarity of this 
country to the gold districts of Australia and California, they turned into the 
fields off the Kandy road, when under Bill's guidance, with their clasp knives 
and a tin basin, they found a few specks of Gold. 

"Inspirited by their success so far, they returned to Colombo for supplies, 
and being soon after joined by four others, who, in like manner, obtained 
their discharges from tne 'Faithful,' they started on a second expedition. By 
the direction of the school-master at Weweldeniya, when enquiring about the 
large rivers of the place, they struck upon the Maha-Oya, and following its 
course upwards for a considerable distance (with the exception of one who turned 
back), they at length halted at a spot about four miles from Ambepusse, on 
the further bank of the stream." 

The "Observer's" Gold Intelligence. 

A personal inspection of the so-called " Diggings " has added but little to 
the previously established fact as to the existence of gold. It may, and probably 
will be found in sufficient quantity to pay when operations have fairly com- 
menced; but as yet nothing of the sort has been accomplished. The seven 
sailors, who are a happy, well-conducted set of men, and are taking things easy, 
have raised and washed about 300 or 400 cubic feet of gravel and stones, from 
which they say they obtained about an ounce at least (judging by guess) of 
gold, which they have given away to different persons — principally for Govern- 
ment. On Monday morning we witnessed the washing of 16 buckets of gravel, 
done at the request of the Government Agent of the Western Province, and 
which produced half a grain weight of gold; and on Tuesday morning 12 
baskets washed for ourselves yielded about the same quantity, but containing 
the largest specimen that has yet been seen— about the size of the half of a 
small pin's head flattened. We have also this morning seen an unmistakeable 
flake of gold washed from a single basin of gravel taken from the bed of the 
river. Whilst we were at the spot, the men were engaged in sewing a hose 
some 150 yards long, for the purpose of conveying water from a temporary dam which 
the natives, at the desire of the Government Agent, were assisting them to con- 
struct. When these should be completed, as was expected about Tuesday even- 
ing or Wednesday morning, the men intended to set to work in earnest, and 
entertained the most sanguine expectations of success. They said they considered 
the appearances more promising than in either California or Australia, for though 
they might not find large nuggets here, the " colour of the gold " or minute 
particles were so generally diffused, that experience taught them it was the most 
profitable soil to work in. In those countries a man, they said, might dig for 
weeks without " getting the colour," but here it was always present, and would 
therefore give a constant yield. They had been 7 or 8 days *' prospecting " 
before they selected the spot, but had found "the colour" in several other 
places, especially in the same river, both higher up and lower down. 

The locality is situated just within the first gneiss ranges of the hilly country. 
The spot they have selected is in a sudden bend of the river, where the eddy 
of floods has thrown up a quantity of small gneiss boulders, with rounded quartz, 
stones, and a quantity of quartz gravel. The bed of the river is over gneiss — 
the hardest part remaining, but smoothed — the softer being worn out into deep 
chinks. The stones and gravel lying upon this they wash — especially the sand 
lying upon the "bed rock," and in the chinks or "pockets" which have to be 
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scraped out carefully with a "pick-axe" or knife, as being likely to contain 
the most gold. The deposit of the metal in these localities, and the effects of 
washing for it, depend upon the great specific gravity or weight of gold. From 
the agitation of the water in rivers, it sinks to the lowest point — through quartz 
gravel, etc., and lies upon the bed-rock; and when the gravel is agitated in 
the **Tom" and the receiving trough below, the gold in like manner finds its 
way to the bottom. So also when the residuum sand is taken in a tin dish 
(or cradle elsewhere) the gold and magnetic iron ore (black sand) fall to the 
bottom and allow the gravel to be thrown out. The yellow mica, which co- 
exists in large quantities, being very light, is among the first to be washed 
away ; whilst the black iron ore being of the greatest weight, next to the gold, 
remains with it to the last. Indeed, so difficult is it to separate these two by 
washing in a tin dish (the proper method being to mix them with quicksilver, 
which forms an amalgam with gold), that considerable quantities of the precious 
metal were manifestly lost in the experiments we witnessed. 

The dam is not intended, as is generally supposed, to drain the bed of the 
river, but merely to gain a head of water to pass along the hose and *' Tom " 
for the purpose of washing. The men say that this will not only save them 
the labour of bailing up water, but be more efficient by affording a constant 
and steady stream. When the rains flood the river, they intend to *' prospect " 
the adjoining high land, their hose furnishing them with the requisite supply 
of water. 

Notwithstanding the absurd Government Proclamation, which sensible people 
will snap their fingers at, we hope all intelligent persons who have time to spare, 
will at once proceed to the spot and take practical lessons in gold washing, and 
then return to their several places and go " prospecting," for which they require 
only a tin dish and a mamotie. To aid young men in their search, we shall 
in our next give the most recent information regarding gold finding in other 
countries. In the meantime we may explain that the diggings may be best reached 
by parties from Colombo going 31^ miles on the Kandy road, when a walk through 
the paddy-fields (now, however, dry and rideable) of about 4 miles will ta^ke them 
to the spot. Persons coming from Kandy had belter start on the walk from 
Ambepusse, which is about the same distance from " Bradley's diggings." For 
the information of strangers we may mention that the site of the diggings is at a 
spot as nearly as possible equi-distant from the maritime and mountain capitals 
of the island — Colombo aud Kandy; being within an easy distance of the 
splendid road formed by Sir Edward Barnes, which laid the foundation of the 
coffee cultivation and commercial prosperity of the island, and on which continues 
to run daily the first line of mail coaches started in India. Just half way 
on this road, close to the 36th mile-stone, and little more than 3 miles from 
the diggings, is the excellent resthouse of Ambepusse, where supplies of 
every kind can be obtained. Exposure, however, should be avoided, for this 
beautiful valley of Ambepussa has the reputation of being one of the dead- 
liest spots in Ceylon. The fertility of an existing plantain garden has been 
attributed to the fact that a whole company of British soldiers perished here 
from fever. But so it used to be in most parts of the interior until the 
climate was understood and proper precautions observed. We append a copy 
of the chemical analysis of one of the first portions of stuff sent to Government: — 
Dr. Ellery's Analysis. 

The specimen taken for examination weighing 7^ grains, consisted of some 
small pieces of yellowish quartz, a black powder resembling coarse emery, 
aad several small scales of a yellow metallic-looidng substance. The applica- 
tion of a magnet separated about ^ of the black powder which consisted 
of magnetic iron ore. One-half of the residue was acted upon by boiling nitric 
acid without effect; the addition of muriatic acid dissolved the metal, yielding 
a golden yellow solution. This, on the addition of the subjoined tests afforded 
the following results: — 

No. I.— Chloride of tin, gave a copious, deep purple precipitate. 
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No. 2.— Solution of sulphate of iron, a dark brown looking precipitate of 
metallic gold. 

No. 3. — A very weak solution of tincture of opium, gave a bright yellow 
transparent fluid. 

I am of opinion from the appearance of the specimen, and from the result 
of the chemical examination, that it certainly contained gpld. 

W. Elxkry. 
Kandy, March 9tb, 1854. 

P.S. — The Government Agent returned to Colombo this morning, and 
says that the progress of the dam continues slow and is sufficiently doubtful. 

The Ma ha Oya. 

The Times Editor, writing of the river in which the gold is found, states : — 
" The Maha Oya is a rocky river throughout its course, and is subject to 
vast floods in the rainy season. We have crossed it in many places from 
Maturata to Allowe Ferry, and it has borne the same character throughout." 
This is the perpetuation of an error which is natural enough when men go 
by sounds without consulting maps. The same mistake was. made by Cassic 
Chitty in his Gazetteer, There are probably twenty streams in Ceylon called 
Maha Oya (the great stream), but the river in which our brother laved bis 
weary feet in the valley of Maturata, in ord«!r to reach Allowe Ferry would 
have to perform a feat unprecedented in the natural history of Hydraulics, 
viz., to cross over or under a larger stream, and to ascend and cross one of 
the most considerable mountain ranges of Ceylon. The Maha Oya of the 
Maturata or Hewahette Valley is a mere tributary of the Mahaweliganga, into 
which it discharges its waters after a short course, and they are thus disembogued 
on the very opposite side of the island to that on which is situated the embochure 
of the golden Maha Oya. This latter rises in the district of Dolosbage, close 
to the Sentry Box on Raxawa, and falls into the sea about 4 miles north of 
Negombo, or 26 from Colombo. 

The main branch crosses the Kandy road near Utuvankande and Fort 
King, and tributaries cross the road near Kegalle and at Ambepussa. Close 
to the main source at Dolosbage is a group of coffee estates, including Alia- 
alia, Barnagalla, Paragallahettia, Madulhena, Nartakande, Raxawa, Windsor 
brest, Diahetna, Penylan, Gannetenne, &c. 

Important tributaries to this river rise near Gampola and drain the val- 
ley of Kadugannawa. Amongst the estates which border those tributaries are 
Judge Starke's, Mount Prospect, Hunugalla Kande, Kekunagolla, Wakatenne, 
Gudadessa, Kottagalla, Guava Hill, Ambalava, &c. 

As the river approaches the sea, we have already shewn that it passes 
through a group of coconut estates. It will be curious if this river should 
be found to connect by a golden link the two great natural products of Ceylon : — 
the coconut which loves the breezes of the ocean and skirts the coasts, with 
the coffee shrub which flourishes in the keener air of the mountain zone. 
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Anti-Gold Proclamation. 

The following Proclamation is, we believe, not a hoax, although it is a 
new proof of the small amount of wisdom with which the world is governed. 
In this climate we could fancy every possible inducement being held out to 
parties inclined to go prospecting until nuggets or quantities of gold deci- 
dedly remunerative had been found. But Government has done its little best 
to impede the discovery, and we greatly question whether Her Majesty will 
at all thank those who have resorted to so curious a mode of asserting her rights : — 

Notice. 

Whereas it has been reported to Government that a small quantity of gold 
has lately been found near the Maha Oya, on the borders of the Western 
and North- Western Provinces, and whereas it is expedient that the rights of 
the Crown to any such gold be asserted and protected, subject to such regu- 
lations as may be hereafter made and provided. 
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Notice is hereby given to all whom it may concern, that the Superin- 
tendent of Police has received instructions not to allow any persons to dig 
or excavate, or to carry on any mining operations under whatsoever name or 
pretext, with the exception of the seven individuals already so engaged with 
the cognizance of Government, and of any others that may hereafter ^ specially 
licensed for that purpose. 

By His Excellency's command. 

Colonial Secretary's Office, C. J. MacCarthy, 

Colombo, 14th March 1854. Colonial Secretary. 

We have good reason to believe that the object of the Government in 
issuing this Proclamation was not to discourage enterprise, but to prevent 
confusion and disorder. Nevertheless, we think it ill-judged and premature. 
At first sight the planters may be inclined to view it as framed in their 
interest, but it bears another aspect. The issue of a formal and solemn 
Proclamation by the Government will be by the natives regarded as an " en- 
dorsation" by Government of the rumours that a really valuable discovery 
has been made, and may increase the prevailing exitement and the desire to 
quit steady employment. Government cannot possibly have meant to interfere 
with the search for precious stones or the operation of digging for plumbago, 
and yet the Proclamtion seems to prohibit both these pursuits. 

Ancient and Modern Notices of Gojld in Ceylon. 

We alluded in our last to the mention of gold-yielding villages and gold 
mines in some of the old native records. Further information on this head 
is embodied in the following Supplement which Mr. Skeen has attached to 
the Ceylon Almanac: — 

Gold and Pearls. 

In connection with the discovery of gold in Ceylon, and the alleged existence 
of a Pearl Bank off Mount Lavinia, the following information may perhaps be 
of interest : — 

Gold is found only in the native or metallic state, but is generally more 
or less alloyed with silver, in proportions varying from a fraction to 72 per 
cent. When pure, its specific gravity is 19*25. 

It is found sometimes in brilliant crystallized grains, but more generally 
in small irregular lumps or grains in veins of quarts or calcspar. It is also 
obtained from beds of micaceous specular iron, in the form of spangles; in 
decomposing blende, and amongst iron pyrites. It is, however, far more abundant 
in the sand of rivers, and in the alluvial deposits of loose gravel, sand and 
mud, which in many regions are spread over all other strata. 

In the East, Borneo, Sumatra, and many other islands of the Indian 
Archipelago, as well as Cochin China and Siam, are known to possess pro- 
ductive gold mines. Of the productiveness of the Ceylon gold washings little 
can as yet be stated; but it has long been known to the natives that gold 
was procurable; and by the kindness of L. de Soyza, Esq., Mudaliyar in the 
translator's department of the Colonial Secretary's Office, the subjoined extracts 
from two ancient Sinhalese works on the geography and products of the Island 
are made public. 

From these works, entitled Kadayimpotta, it appears that formerly the 
whole Island was divided into three great Provinces, called MayH Rata, * 
Pihiti Rata,t and Ruhunu Rata}!. These were sub-divided, Maya Rat a 

* Mava R^ta, bouuded on the north by ihe Dedaru 0.>a; on the east by the 
Mahaweliganga and the mountains : on the south by t he Kuluganga ; and on the 
west by the sea. 

f Pihiti RatH, bounded on ihe west, north, and east by the sea ; on the south 
by the Mahweligan*:^ and Dedura Oya rivers ; it was also nrnni thiin i.rnlji)i1 nsjjt^ 
Bata, as the ancient Capitals were situated in it. ,,-^'^ . -^^ 

^Ruhunu Rata, bounded on the west and north by the^^Msiiiatreliga'ngai. dnd^^ 
Kalttganga (or Kalutars) rivers ; and on the east and yifvi^\^S^ |^ Se»/ The 
yo(n)iit«inow portion of it was r,aUfd Malfty»» B«t«« 
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into 28, Pihiti Rata into 14, and Ruhunu Rata into 14 Ratas, or smaller 
Provinces. 

In describing the various Ratas in the Province of MayS. Rata, one 
writer mentions, among others — Siduruwafia, of which he says, *'This country 
is so called from the number of streamlets, lakes, and rivers which 
abound in it. There are lands in it sufficient for the maintenance of the 
four constituent parts of an army. There are also in it rice villages, gem 
villages," &c. &c. The Buddhist Temple Lankatilleka Vihare is situated in 
this district. 

From the same author the following notices are extracted : — 

Kururata (Alutkuru Korle ?). A pearl bank is spoken of about 6 miles 
from the Coast. 

Fehetigalle (Pittigal Korle V). In this division there is a mine of precious 
'stones called Sutdeya^ also a Sea-port called Mahadampe. 

Bdhgalle (Belligal Korle ?) Gold, precious stones and pearls are found here. 

Dewamerata (situated between two oyas, or rivers, in the Kurunegalle Dis- 
trict). Silver is here found in a cave. 

Mensani and Mafunjbeliganga, Several mines of precious stones. 

The second author, writiag in a more summary manner, declares that 
there were known to exist in Ceylon, at the time he wrote "64 silver and 
16 gold mines, one thousand (i. e., a very great number) of Pearl banks, and 
100 mines of precious stones." 

We have applied to one of the best native authorities as to the possibility 
of identifying the Belligal alluded to by comparison with present names and 
divisions, but with meagre success. Our informant states : — 

'* I am sorry to say that the M.S. in my possession does not give any 
such satisfactory information about Belligal Korale as will enable us to identify 
the localities alluded to. 

" The only items of information contained in the work are a fanciful and 
absurd derivation of the word Relligalle^ from the circumstance that gold (pearl 
and coral are also mentioned !) as found there, the so-called limits of the dis- 
trict .(being four stone pillars on which are engraved the figures of a shield), 
and the circumstance of a village of the name of Maldeniya being there, in 
which is a Buddhist temple of the same name built by King Sirisangabo. This 
last fact I think will lead us to the discovery of the 'ancient Belligalle. Mal- 
deniya is a well-known name. I know a Buddhist priest of the name of Maldeniya^ 
who lost a large number of books during the last rebellion in the Kurunegalle 
district. I believe the village is either in the Four or Seven Korles. I have 
no means of ascertaining it for you now, but any Kandyan of these parts will, 
I believe, tell you at once. 

"The copy of Kadayim Potta in my possession is a very imperfect one 
I have already discovered a palpable mistake as to the number of smaller 
provinces into which Pihiti and Ruhunu Ratas are divided in the inform- 
ation I gave to Mr. Skeen. I am endeavouring to get a more correct copy. 
Should I glean any more information on the subject that may be interest- 
ing, I shall communicate it to you with great pleasure; but I fear, however, 
any information we may get from these sources will be more curious than 
practical or useful." 

Soon after receiving this note, a gentleman from Kurunegalle entered our 
office, and in answer to our enquiries, stated that the Village Maldeniya was 
in the Seven Korles and not far from Kurunegalle. The Belligal Korle, how- 
ever, lies in the adjacent district of Four Korles. He promised to make further 
enquiry and to favour us with the result. 

Subsequently our correspondent wrote as follows: — 

" Belligal Korle is one of the Four Korles composing the district called 
Four Korles." 

"I am not prepared to say whether the limits of the ancient Beltigala 
accord with those of the present Belligal Korle. It is sometimes called in 
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the M. S, ' Belligal Rajjaya * or • Kingdom of Belligala.* It is therefore 
probable that it was one of those small principalities into -which Ceylon was 
divided in ' ancient times, and was more extensive than the modern Beligal 
Korale. Perhaps it included part of the Seven Korales as MaWcniyay (which 
I believe^ situated in the Kurunegala district) is mentioned as one of its 
villages. 

"If the information given in the Kadaytm Potia can be relied upon, it 
is more likely that gold may be found in Sidtni4wam% which is said to have 
contained several gold vnmes—Sidurtnimfie is supposed to be the modern dis- 
trict of yatinuTvara and Udunuwara, The temple iMnkaiilcka is situated there.'' 

On turning to Tumour's Translation of the Mahawanso, we find gold 
mentioned in connection with the name of the celebrated Sinhalese monarch, 
Dutugemunu, who rtourished B. c. 158, and who planned the great Kuwanweli 
[RmvamvelUy — Gold Plain,] Dagoba or Thupo at Anuradhapura. The people 
were suffering from the recent war, and compulsory labour" was a bad resort, 
so he took to meditation; and "the tutelar deity who guarded the canopy of 
dominion " and the " Dewos " took the matter in hand and supplied the materials 
miraculously. We are told that: — 

" In a village named Acharawattigomo, situated three yojanas to the north- 
east of the capital, on a space of ground sixteen karissa in extent, golden 
sprouts of various descriptions sprung up, in height one span, (with a root) 
one inch under ground. The villagers discovering this ground covered with 
gold, taking a cupful of this gold and repairing to the King, reported (the 
circumstance. ) 

** At the distance of seven yojanas, in the south-cast direction from the capital, 
on the bank of the river (Mahaweliganga) in the Tambapitto division, a brazen 
metal rose to the surface. The villagers taking a cupful of these brazen sprouts 
and repairing to the Raja, reported the circumstances. 

" In the south-east direction the capital, at the village Sumanawappi, dis- 
tant four yojanas, a quantity of gems rose to the surface : among which there 
were intermingled the cinnamon stone and sapphire. The villagers taking the 
same in a cup, and repairing to the Raja, reported the circumstance. 

"Eight yojanas to the southward of the town, in a cave called Ambalat- 
tikolo, silver was produced." 

Under this disguise of fable the historical student will be at no loss to 
discover the germ of a fact. Either the discovery, at this particular period, 
of native gold, or its renewed application to the purposes of architectural 
adornment, gold coins were current in ancient days and the metal itself must 
have abounded in Ceylon, if we may judge from a description of the city of 
Anuradhapura in its glory, as quoted by Forbes from a native record :— 

" The magnificient city of Anuradhapura is refulgent from the numerous 
temples and palaces, whose golden pinnacles glitter in the sky. The sides 
of its streets are strewed with black sand, and the middle is sprinkled with 
white sand ; they are spanned by arches bearing flags of gold and silver ; 
on either side are vessels of the same precious metals, containing flowers; 
and in niches are statues holding lamps of great value." Sir John Mande- 
ville, who wrote in the Fourteenth Century, stated in regard to Ceylon, 
am ongst other great marvels, that " There dwellen gode folk and reasonable, 
and manye Cristen men amongest hem, that hat so riche, that thci wyte not 
what to done with their i(odesy Perhaps this may have to be recorded of 
"reasonable folk" in Ceylon yet. Cordiner, whose work was published at 
the beginning of this century, states: — 

" Crystallized pyrites, which contain a little copper, is manufactured 
into buttons. Quicksilver has been discovered in small quantities. The Can- 
dian territories are said to contain gold, but the working of the mines, or 
gathering of the dust, is prohibited by the prudent policy of the King." 

Percival, who wrote about the same period, mentioned the discovery by 
Colonel Robertson of a quicksilver mine at Cotta, which had been previously 

4 
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work.'.l by the Dutch, but which fact they had concealed front the British. 
Bennett gives the following statements and opinion: — 

" In Ptolemy's account of the island, plumbago is included with iron and 
copper as indigenous; and in the year 1681 Knox mentions the former as a 
native mineral; it is further recorded, that in 1755, a Cornish gentleman, of 
the name of Thomas discovered the presence of tin ore in the island, and, sub- 
sequently, found as fine a specimen of it as he had ever seen in his native 
country, that Mr. Ive (the author) had also found there veins of black crystal 
intermixed with spar and iron, and black lead and copper ores." 

To these statements, Dr. Davy thus opposes his opinion in rather an un- 
qualified manner. " Wherever I have been amongst the mountains, I have sought 
more particularly for tin and copper, but in vain, having never observed the 
least traces of either, or of lead. It has been asserted in some publications 
that gold and mercury occur native in Ceylon. The result of the inquiries I 
have made, satisfy me the assertion is unfounded, and that neither metal in 
any state has yet been met with in the island." 

Now, as Dr. Davy was altogether not more than three years and a half - 
at Ceylon, (during nearly one-half of which period the Kandyans were in re- 
bellion, and he himself physician to the forces), one would suppose that, even 
with his known ardour and scientific acquirements, an area of 24,000 square 
miles was rather too large for so minute an investigation of its geology, as 
would warrant the doctor's assumption that the statements of his predecessors 
(in authorship upon Ceylon) are groundless ; and should further investigation 
and consequent development of its mineralogical resourqes nullify Dr. Davy's 
opinion altogether by the production of gold, silver, lead, tin, copper, and mer- 
cury, how deservedly will the tables have been turned. 

The late Mr. Reckerman, Fiscal of Colombo, informed me that coal had 
been discovered in the island by the Dutch; but from there being such an 
abundance of wood and charcoal, the only fuel used by the native cooks, no 
notice whatever was taken of the discovery. That mineral is now become an 
object of such great and general importance, as to be worthy of ihe most par- 
ticular research for the purpose of supplying fuel to steam vessels, touch- 
ing at Ceylon, on their voyages to and from the colony that discovery has 
ever produced. 

It is therefore to be anticipated, that malgre prejudiced opinions to the con- 
trary, mineralogists may yet be induced to turn their attention to the devolop- 
ment of the geology of this magnificent country; for there can be little doubt 
that it will increase the present number of its known mineral productions, if 
it do not include both gold and silver. 

Dr. Gardener's opinion in 1847 was as follow: — 

*♦ With regard to the existence of metallic veins in the mountains of Cey- 
lon, almost nothing is known. Traces of tin have lately been said to have been 
met with; and it is not at all unlikely that it may hereafter be met with in 
greater abundance, as it is principally in the metamorphic rocks that metallic 
veins are found to exist ; and mostly in mountainous countries for their immediate 
neighbourhood. As their existence, however, cannot be predicted, further know- 
ledge concerning them will only be obtained by actual examination of those 
parts of the island most likely to possess them." 

In 1849 I^r- ^ygax reported professionally on the district of Saffragam, 
stating that he had discovered ores of tin, nickel, cobalt, iron, with anthracite, 
and we believe expressing his conviction that gold would be found, but we 
are not able at this moment to refer to his report. 

Report of Dr. Gygax on the Geology of Saffragam. 
(From the ijolotnbo Observer^ March 20th, 1854.) 
We have now had an opportunity of perusing the reports made to Lord 
forrington's Government by Dr. Rudolph Gygax, who was employed in 1847-8 
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fts Colonial Geologist, and sent to report specially on the district of SaflTragam 
in the southern part of the island, where gems have always abounded, and 
where the greatest mineral wealth was always thought to exist. This district 
includes and lies around the base of Adam's Peak, and its chief town is named 
Ratnapura, "the City of Rubies." Much to our disappointment ws 6nd that 
Dr. Gygax says not one word of gald, he does not seem even to have recognized 
the possibility of its existence, not a word about silver, copper or tin in these 
reports. There is however a great deal about iron which, after all, if India 
and Ceylon are to be traversed by railways, may be of more importance than 
the more precious metal. In consequence of the large demand, iron has risen 
so high in England, and the expense of freight has also increased so greatly 
that the East India Railway Companies are offering eveiy possible encourage- 
ment to the manufacture of iron in the country. Accordingly, the Iron NVorks 
of India have taken a new start, and it is not impossible thU Ceylon may yet be 
engaged in turning out masses of the great civil izer. It seems a dangerous 
thing to dogmatize. We have always thought it safe to follow Pr. Davy 
(brother of the celebrated Philosopher) in the assertion that no gold existed in 
Ceylon, and that iron was to be found only in detached masses. But here 
come a number of men who know nothing of geology, and they soon afford 
a practical proof of the existence of gold. Then again, if Dr. Gygax is to be 
relied on, there is a bed of iron ore in Saffragam, ao miles in extent, which 
might be made to yield ** millions of tons/^ Cheap labour would be wanted 
to coavert the surrounding forests into charcoal, for strange to say neither is 
there in the reports before us one word about anthracite, although Dr. Gygax 
is said to have discovered it, and although specimens of it collected by him 
are deposited in the Museum of the local Branch of the Asiatic Society. In 
these reports although we lind nothing said of the more valuable metals, yet 
Dr. Gygax mentions the existence of a " Mica coloured like burnished cop. 
per " to be found nowhere else, but in that part of the island, and indicating, he 
thinks rich doposits of precious stones. This reminds us of a discovery made 
by a gentleman who unfortunately left for Galle this morning to proceed to 
India. Mr. Robert Craig, while tracing a road in Saffragam, discovered 
masses which he believed to contain gold in connection with what appeared 
to be copper, not green but with the usual copper colour. The beanngs of 
the spot are said to have been fixed, and it was covered up for further 
examination. A specimen of the substance said to contain gold when first 
examined by Dr. Lamprey was pronounced to contain nothing more valu- 
able than arsenic. A further examination, however, with reference to the 
recent gold discoveries, is said to have led to the detection of gold in Mr. 
Craig's specimen. We speak from verbal information, and of course under 
correction. Perhaps Dr. Lamprey will favour the public with the result of 
his observations. If gold should have been found in the specimens, it seems 
a pity that Mr. Craig should have been allowed to depart without being 
asked to point out the locality for further research. Although tin ore is not 
mentioned by Dr. Gygax in his reports to Government, yet he includes it in 
a list of minerals found by himself, and indicates Saffragam as the locality, 
in a paper printed in the transactions of the local Asiatic Society in 1848. 
This, and the facts quoted by Bennett, go to shew that tin really exists in 
Ceylon, and may yet be found in quantity. The search for gold, even if com- 
paratively unsuccessful, may reveal the presence of metals which exist in the 
same geological formations, viz., tin, copper and lead. On every account it 
seems well that the country should be thoroughly explored. The researches of 
Dr. Ciygax were cut short by motives of finance, and he was subsequently 
forced to seek his fortune in Australia. Thither also proceeded our old friend 
Major Baddely of the Engineers, who wrote much on the Geologjr of Canada 
and Ceylon. He had found gold in the former country in formations exactly 
similiar to some which he saw in Ceylon. We must refer to his letters in 
our columns to see if he did not actually assert that gold would be found in 
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Ceylon. Such is our present impression. Dr. Gvgax, a Swiss by birth and 
a man who had travelled much, was well qualined for the task he under- 
took, in every way, except by an idiomatic knowledge of the English language. 
Some passages in his report are very amusing, but they are easily enough 
understood, even where he uses the initials S. O. to indicate a point of the 
compass. We read South East — his mother German leading the geologist to 
give the initial letter of Ost, We can even fully understand and sympathize 
with his feelings when he descants on the folly and apathy of the natives of 
Saffragam in wasting nine shillings' worth of labour and charcoal to produce 
two shillings' worth of iron ; their process being primitive and barbarous to 
such an extent, that even the experience of a thousand years had not ** teached " 
them to use iron tools. He writes: — 

*'l must beg leave to accept my apologies for having entered on a field 
which does not properly belong to my researches, but it is a pitiful sight to 
see the poor helpless people with all the riches of nature around them," [but 
turning tho^e riches to no profitable account]. We have supplied the ellipsis, 
and we hope the day may come when the "pitiful sight" will give way to 
a scene of well-directed and profitable industry ; when the echoes of the Peak 
should resound to the snortings of the Iron horse careering over sleepers, made 
from the iron which extends in rich abundance from Balangoda far down 
into the wilds of Bintenne. 

Dr. Gygax, in the first of his three reports, begins with the beginning 
and describes the isolated elevation on which Colombo stands, conspicuous over 
the flat country and paddy-fields which stretch away around it. This 
elevation has on its surface from 20 to 40 feet of cabook or laterite (so useful 
as a substitute for bricks, and as the basis of a rich soil). Below the cabook 
appears a mass of hornblende rock, with masses and dykes of yellow granite. 
Differing from Gardner and others, who consider cabook as a mere result of 
decomposing gneiss, Dr. Gygax looked on it as an ** ancient alluvial deposit, 
raised and changed in its physical characters by the rising up of the yellow 
granite." The " hornblende rock," he continues, ** is in some places rich in 
minerals, as common quarlz, rock-crystal, amethyste, fluorspar, calcspar, apatite, 
feldspar, garnet, prehnite, chiastolith, iron pyrites, magnetic iron pyrite, molyth- 
dena, &c. The yellow granite contains about the same minerals, but singularly 
changed in their colour and crystallization." Much the same characteristics were 
found as far up as Awissawella, where iron ore occurs in detached masses or 
embedded in the yellow granite, but increasing towards Ratnapura. Dr Gygax, 
as a general rule, would pay little attention to minerals found in the yellow 
granite, which he considers "an analagon of basalt," representing in the plu- 
tonic formations of Ceylon what basalt is in volcanic formations. Near 
Balangoda Dr. Gygax first fell in with rose quartz, but curiously enough it 
suggested no idea to his mind of the presence of gold. " The road," he says, 
*'goes over a red decomposed granite with large quantities of quartz. Some 
large pieces of quartz on the road are beautifully rose-coloured. Some pieces 
have been brought down to Colombo, cut and sold by the Moormen as ring- 
stones. Large plates of it could perhaps be obtained, and might be turned to 
some use as small tables." He is of opinion that the red granite, where it 
occurs, receives its colour from "small strata filled up with manganese and 
peroxide of iron." 

Describing the great variety of minerals found in a stratum of grey gran- 
ite, he thus notices iron pyrites : " in oblong flat knells along the stratification 
of the rock, a few crystallized in very complicated forms; pale nearly silver- 
white, different from that of the dolomite, which renders an analysis of both 
desirable." In this same formation Dr. Gygax saw "an innumerable quantity 
of rubies of a fine rose colour, but all spHtted and falling to powder." He 
is of opinion, however, that lower down in the rock, rich and profitable ruby 
mines might be found, like that mentioned by Sir A. Burnes as existing near 
Khonduz. He has never, he says, set any value on the secondary deposits of 
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precious stones in the plains, most of which seem now to be nearly exhausted. 
But who is to mine the hill deposits? Near Pettigalakanda he was struck 
by the resemblance of the formations to others of undoubted volcanic origin. 
He wrote : — *' All these rocks appear together in a great confusion, so much, 
that 1 cannot but compare it to the part of a crater. Huge masses of rocks 
are seen hanging over others like cooled lava. Having seen the volcanoes 
of the Azores, I find a strange similarity of this spot to one of the semicraters 
round the trachytic ridge of Setecidades Island, St. Miguel." 

The strata here are " rich in chromite of iron and a fine emerald green 
mineral, which, I believe, to be protoxide of chrome. " This substance might, he 
thinks, be collected by the natives, and, with the aid of cheap nitre from 
Bengal, chromic colours, he conceives, could be manufactured in Ceylon. 

Dr. Gygax notices that on soil, apparently barren from the existence of 
masses of lava-like iron stone, the forest trees are rich in valuable gums, dyes, 
and oils. Dr. Gygax enters at large into the native process of smelting, and 
into the question of improved modes and the prospects of their paying, but our 
time and space being limited, we must pass over all this at present, and give 
the curious paragraph with which the report concludes. 

*' The slakes from the furnace are not without value, they contain a large 
quantity of chrome and manganese. 

**A most singular fact is that in the jungle the slake does not decom- 
pose after many hundred years, and near the houses in about 2 years. I am 
at a loss for an explication, perhaps the influence of animal matter. It is 
said that the decompose slakes afford the best manure for paddy fields. 
This would give a chance to sell the slakes for the sake of chrome or 
manure, if some means could be found out to decompose it cheap and in a 
short time." 

The reports, it will be seen, throw no direct light on the gold question, 
but at this moment all that refers to the geology and mineralogy of the island 
is of value, and will be eagerly looked into until the Gold (Question is set at 
rest. Dr. Mac Vicar, in his paper recently reprinted by us, mentions that the 
substance of Dr. Gygax's researches was embodied in an article contributed to 
-the transactions of the local Asiatic Society for 1848. We have looked into 
the article which consists of lists of minerals, 37 found by Dr. Gygax himself ; 
9 presented by friends; and 27 obtained from native dealers; with a meagre 
preface containing a promise, which appears never to have been fulfilled, of 
giving a description of each mineral. The list of minerals now actually in the 
Museum of the Asiatic Society, chiefly the result of Dr. Gygax's researches, is 
thus afforded in the most lately published transactions: — 

"The minerals and geological specimens collected by Dr. Gygax in the, 
Saffragam District, forming a large and valuable collection. Fre%ented principally 
by Government. 

In this general collection, there are about 100 specimens of Rock Crystal, 
Hyalithe, Amethyste, Quartz, Zircon, Tourmaline, Disthene, Beryl, Epidote 
Hornblende, Mica, Garnet, Spinel, Corundum, Chrysoberyl, Topaz, Apatita, 
Feldspar, Binnerite, Wolfram, Rutil, Pyrochlor, Ilmenite, Titan ore, Arsenite 
of Nickel, Hematite, Arsenite of Kobalt, Tin ore, Chromate of iron, Chrom ochre, 
Molybdena, Iron pyrites, Iron glance. Magnetic iron ore. Iron ocher, Bog iron 
ore, Anthracite; with about as many geological or rock specimens from the 
same district. 

A collection of specimens illustrative of the geology of Nuwara Eliya. 
From Dr, Kelaart, 

Other specimens of rocks and minerals from other parts of Ceylon ; in- 
cluding a specimens of Ceylonite, From Lieut, Henderson^ C, H, R, 

Specimen of iron-ore, from the Matura. district. 

Specimen of iron found at Galle in digging a well. From Mr, G. Gooni'-uKwdene, 

Some iron pyrites From C. JF/iilehousef Esq, 
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Specimens of Fossils. Dr. Kelaart says: **The Limestone in which the 
Ceylon fossils are imbedded, is of a very compact and pure form. In one 
hand specimen we observed a fossil phalange about an inch in length, appa- 
rently of a large Saurian reptile. This unique specimen is now in the Museum 
of the Asiatic Society of Ceylon." Dr. Kelaart's Zoology of Ceylon, p. x. 

Looking at the frequency with which, to the confusion of Geological 
theories, gold has been found in porphoritic rocks, it is interesting to know 
that rocks, of this description, were noticed by Dr. Gygax near Balangoda. 
The Gold Question. 

[For the Government License to diggers, see page 3 of this pamphlet.] 

The price fixed for a License would not perhaps be too high, if only 
nuggets of gold, or dust in quantity had been found. But the application 
of Mrs. Glass's rule in cookery is obvious : '* First catch your hare." Government 
ought to have been satisfied that a source of revenue existed before they attempted 
to derive revenue from it. We are bound, however, to concede that the pre- 
servation of peace and order were objects in view in the issue of Proclamations 
which are doubtless repressive in their tendency. It will be observed, that 
although in the sale of Crown Lands, the rights of the Crown to mineral deposits 
were especially reserved. There is at present no prohibition to private parties 
to search and mine their private lands. If in searchin|[ the quartz beds which, 
in planting coffee, cultivators so religiously avoided, rich deposits should be 
found, of course the finders will at once inform Government! The prejudice 
against quartz in planting operations may go far to answer the question. " Why, 
if nuggets exist, were they not discovered in all the digging connected with 300 
estates of 60,000 to 70,000 acres, spread over ranges of hills and stream ? " Of 
course " prospecting " is now going on everywhere, and we think the bed and 
sources of the Kelaniganga about Yatiyantota and Ambagamuwa ought not to 
be neglected. We recollect being much struck with masses of beautiful red 
quartz on one of Mr. Anstruther's estates which we saw in 1849. And it appears 
from the valuable extracts from Earp*s little work which we this day afford, 
that that gold is generally found in quartz at the foot of the Icnocr ranges of 
hillSi such as those of Kadugannawa, Dolosbage, Ambagamuwa, &c. Our friend of 
the " Examiner " dwells much on slate formations, but we have none of these in 
Ceylon. Grold is found in slate formations, but much more frequently and 
much more plentifully in quartz. Amongst the circumstances which are now 
revived is the fact that a French cook who was with Major Blackail in Ceylon, 
used to search for gold in the bed of the Mahaweliganga. He is said to have 
gathered particles of the metal to the value of £2, but with a result which it 
is but too probable may attend the present more extensive researches — the quantity 
of gold found did not pay the labour expended on its collection. The well- 
known hill near Kandy called Rangalla signifies *' the gold mountain," and 
we are told that the name of a coffee estate in the neighbourhood signifies 
"the gold mine." Dr. Kelaart, in his recent work on the Fauna of Ceylon, 
has the following passage: — 

" Iron pyrites, mangnetic and hematitic ores of iron are abundant in the 
district. Long before Europeans visited Nuwara Eliya, the natives used to come 
up to smell iron from the ferriferous rocks found here. Gold is also said to 
have been discovered here." 

Our brother of the " Times " however states, in reference to a specimen of 
red quartz forwarded )to him from the mountain sanatarium, that it contains yellow 
mica but no gold. The gold must be Iook?d for lower down. To bring together 
all the information possible bearing on the subject, we reprint below some 
passages from Pridham's compilation and an extract from the late paper by 
Dr. Mac Vicar. 

{FrofH Pridhani's Contpilation.) 

"From the nature of the rocks other metals might have been expected 
in Ceylon, says a learned geologist, who mentions hat he has sought in vain 
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amuiig the mountains for tin, copper, and lead. All three, however, arc re- 
ported to exist by persons who have themselves discovered them, and quick- 
silver and plumbago (kalu miniran, Singh.) which of late years has been 
largely exported to England, may be added to the list. Gold and mercury, 
which arc said to occur native in Ceylon, according to this writer are rarely 
found, but small lumps of the former have been at times met with. *Did 
any,' he continues, * of the common, and what is more, of the precious metals 
occur in Ceylon, it would have been known long ago; for the natives arc 
inquisitive and curious, and being in the habit of searching for gems, and 
collecting everything that glilters, or that is in the least likely to sell, even 
bits of iron pyrites and ores of iron, it would be very extraordinary were 
they to pass unnoticed substances more attractive, with the value of which they 
are well acquainted.' I may cursorily observe that this remark is rather applicable 
to the natives of the southern, than any of the other provinces of Ceylon, and 
that the opposite conclusion of another learned geologist, embodied in the note,* 
is nearer the truth. Dr. Davy's erroneous conclusion on these points must have 
arisen from the imperfect opportunities at his disposal for the survey of the 
whole island, not more than one-third of which he ever visited, and not from 
any want of sagacity in observing, or ardour in pursuing the various branches 
of natural science. Stahltein, or crystalizcd pyrites, impregnated with a little 
copper, is used by the Singhalese for making buttons." 
From Dr, Mac Vicar's Papcf. 

•* This humble view of Ceylon I take from considering its geological structure, 
which is such, that it can never give anything better on the large scale than 
a very poor soil and which holds out no promise of yielding either minerals or 
metals worth the mining. 

Hoping, that it might be otherwise, the Government of Lord Torrington 
some years ago, when extravagant hopes of the resources of the island were 
entertained, appointed Dr. Gygax, an accomplished mineralogist who happened 
to be on the spot, as its geologist, to explore the country with a view to economic 
obiects. But the result was wholly negative. Except a very friable plumbago 
which has been long mined by the natives and exported by the English merchant, 
to line the hold of ships previously to putting in more valuable cargo, such as 
coffee, nothing of any value was found in situ. Dr. Gygax's report is now, 
doubtless among the archives of the Colonial Office in Downing Street, and 
therefore accessible to the naturalists of this country; and the collection of 
minerals which he made for the Government of Ceylon was very handsomely 
given by Lord Torrington to the charge of the Ceylon Branch of the Asiatic Society, 
in whose Museum at Colombo it is now deposited, and where it can be inspected by 
any one who has an hour to spare. I^et the niineralogical traveller prepare for dis- 
appointment, however, if he expects Ceylon to realize in any measure the conception of 
an island of gems. Dr. Gygax found only thirty-seven mineral species in all, 
the commonest, such as quartzes, felspars, and mica, included. His results have 
been published in the Journal of the Ceylon Branch of the Asiatic Society 
for 1847-" 

With reference to our extract the other day from the Mahawanso about 
the gold miraculously produced in the forms of roots and twigs, it is a curious 
coincidence, and tends to confirm our idea of a real discovery of gold being 
indicated, that in California gold sometimes resembles twigs. In connection 

*"The E^ciences of geology, mineralogy, &c., in all their branches are but 
imperfect uQdersto3d by the nativei>, not wi that aodiog Oeyloo is the depository of 
such an extensive variety of specimens. Their attention seems never to have extended 
much beyond the valuable gems and the mineral orep. As to a thousand other 
subjects, both on the surface of the earth and imbedded in the hidden substrata of 
nature, so interesting to men of science, they have allowed them any almost un- 
disturbed repose, never having ex«rted themselves either to quarry oat a knowledge 
of their latent properties or ascertain their iutrinsio worth," 
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with the report of a case from Manaar contained in the Jaffna Morning Siar^ 
we find it stated that " among the ignorant, illiterate portion of the native 
community, a notion is pretty generally held that to ensure success in search 
of hidden treasure, a human victim must first be sacrificed to propitiate some 
deity." It is to be hoped that few persons with such notions will be found 
amongst the searchers on the present occasion. 

We find we were in error in our last in giving *• Gold Plain " as the 
interpretation of Ruanwelli. '* Gold Sand " is the correct one. The Native 
correspondent to whom we have been indebted for much information already, 
writes as follows : — 

*^ Ruanwcllet I think, strictly means 'gold sand,' and not *gold plain.' 
You are quite correct in supposing that 'Ruanwelli dagob' means the "dagob 
covered with dust." 

** Ruanwelle is situate in Three Koralcs, and cannot be the place mentioned 
by Tumour. 

*' Ruanwelli dagob is the well-known dagob of that name in Anuradhapura. 

"A detailed account of this temple will be found in the Thupawansi. I 
shall look into it, and see if it contain any information that may prove in- 
teresting on the subject of gold. 

" I remember reading somewhere that the Kuwanwfili dagob was so called 
from its having been covered with gold or gum-dust {Ruwan also means gum). 
I thought the passage was found in the Thnpavjanst (History of Thupas or 
Dagobs), but on taking a hasty glance of the work last night I could not 
find the passage. According to popular tradition, the Ruwanwelli dagob was so 
called, because the gods caused gold sand to be strewn on the square of the dagob 
in the days of its consecration. 

'*It is known in Pali Historical Records by the names of Hema mali^ 
Ratana viali^ Sonnamali^ Ratnawaluka, Cheteya or Thupo. They ail signify gold- 
sand ot jewel-sand ^z^goh. The term also might mean * gold-mountain ' or * jewel - 
mountain.' The author of the Thupawansi in his introduction says, *I proceed 
to relate the history of Kaina Mali Cheteya (gold or jewel sand, Cheteya) which 
is refulgent with a vast mass of gold, jewels, gems, &c., &c." 

March 20, 1854. 

I have this morning seen a native of Hapitigam Korale, who tells me that 
there is a hill as well as a village of the name of Maldeniya in that Korale, 
and that the distance from that village to the " diggings " is only about \k 
or 2 miles. I also learn from him tha^ the distance from Maldeniya to 
Belligal Korale is about 6 or 7 miles. I have also heard that Maldeniya Unnanse, 
although resident at present at Kurunegala, is a native of Maldeniya in 
Hapitigam Korale. 

We have been endeavouring to identify the places mentioned in the Maha- 
wanso, where precious metals, gems, &c., were found, but, for want of a good 
map of the country surrounding Anuradhapura. with but indifferent success 
as yet. The gold seems to have been found in Bintenne and the silver in 
Saffragam. We hope to pursue our researches on this subject. The intelligence 
from the diggings, as far as it is certain, is unsatisfactory. Gold continued to 
be found, but not in remunerative quantities. A gentleman who visited the 
scene of operations on Friday, writes : — 

We found the men (except two laid up with fever) digging out the sand 
from what is the river bed in wet weather, placing it on an inclined board 
with an iron grating at the end to receive large stones, all the earth and 
sand falling into a box with three compartments. Into the first of these the one 
under the Tom, the gold falls; when full, all the sand and stones contained 
in this bo)c are washed by hand in a large flat tin pan. I saw the best day's 
work that has yet been done after 8 hours' labour assisted by coolies, and in 
every possible way they got four dwts. (penny weights) value 15s., so these 
diggings will not in my opinion do. That there is gold to be had in quantity 
they have yet to prove, and Power, who is appointed Gold QommisstQner^ started 
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thU morning with Bradley and another to prospect up the country, taking Cordon's 
bridge, so the diggings may approach Cotta Galle. That there is gold in the 
Maha Oya at the old Morrotie ford I've not the least doubt, only if it pays 
to wash it ; to natives it may, but at present decidedly not to Europeans." 

Mr. Power, we understand, wrote in to Government on Saturday to say 
that '* a piece of gold'* (size and weight not afforded) had been found 8 miles 
above the diggings, " with more to come." We hope to hear further before 
going to Press. The fact of two of the diggers, being down already with fever, 
is ominous, and we have heard that some sailors who had left their ships have 
asked to get back again. 

Henry Temple, one of the diggers, has just been in our ofTice with a com- 
panion who is very ill from fever. He demurs to our suggestion that the 
diggers are likely to find more fever than gold, and at our request gives us 
as follows the names of the now historical seven, rendered famous by the ex- 
ception made in their favour in the Government Proclamation : Henry Tem- 
j-)4e, Wm. King, Charles Langley, James Mabley, John Wilson, John Philips, 
Wm Bradley. 

Thirty of the police force are already at the diggings, and we have heard 
that a company of the Ceylon Rifles are under orders, if required for the same 
destination. 

P. S. — Since writing the article on the reports by Dr. Gygax, we find that 
there was a subsequent Report, dated Jan. 1849, i" which he announced the 
discovery by him of gold in connection with iron pyrites. Another fact is 
that Mr. Talbot, the Government Agent of the Southern Province, has forwarded 
to the Colonial Secretary what appears to be a nugget of gold, but which 
bears the appearance of having been hammered. The native who presented the 
piece of gold to Mr. Talbot states, that he found it in the state in which it 
exists near Ratnapura. Then ic seems that gold actually does exist in the rocks 
at Nuwera Eliya, and that specimens are about to be analyzed to settle the quantity. 
And finally, a letter from Kandy asserts that 24 miles from that town on the 
Trincomalie road, gold has been found in larger quantity than at the original 
diggings. 

We now find that the piece of gold reported by Mr. Power was produced 
to him by a headman — that Dr. Ellery pronounced it to be entirely without 
alloy — that it was found at the village Dambedeniya (an ancient capital, where 
coins of gold and copper were formerly struck) — and that the headilian had 
promised to return with more specimens and with the persons who had found them ! 



GOLD FINDING AND GOLD WASHING. 

At the present juncture we believe we cannot better meet the wishes of a 
large portion of our readers than by presenting them with the following clear 
and simple directions for finding deposits of gold and separating the metal 
where it does exist from extraneous substances. We quote Uomthe Thirty -fifth 
Viousaiid of a little work entitled " The Gold Colonies of Australia," by G. 
B. Earp:— 

How TO Look for Gold. 

The first step toward this is to inform him [the Emigrant] under what con- 
ditions it is found in the principal gold countries of the Northern Hemisphere, 
to which the precious metals have, for the most part, been heretofore confined. 

In the mines of Russian Siberia, gold is found mixed with sand and 
coarse gravel; the sand being evidently a disintegration of quartz. Pebbles 
of the latter substance, when broken up, yield it in considerable quantities, 
and in lumps, answering to the "nuggets" of the Australian mines. The 
hundredweight nugget, of which we have spoken, was an immense quartz 
boulder of this description, and this is the most common form of gold nug- 
gets in Australia. 

5 
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It IS also found in granite, schists and other igneoui rocks. This is ex^ 
perienced in Australia. It is plentiful in Russia, where greenstone, porphyry 
and serpentine are found in the older limestones. In this case, it is often asso- 
ciated with platinum and chromate of iron. The gold-bearing detritus is not so 
universal as in Australia, but is found at intervals. 

In Brazil, gold is found in primitive granite, gneiss, hornblende, and mica, 
or, rather, in a disintegration of these rocks, as it exists generally in a stratum of 
these resting on the rocks. As in Austtalia, it is frequently found on or at a few in- 
ches, below the surface. Sometimes it exists in scales, or lumps, mingled with sand 
both in the beds and on the banks of the stream, as well as in grains in 
alluvial loams. All these forms of gold exist in Australia, as is apparent from 
what we have before stated. 

Sometimes gold is found in South America, mixed with the »sulphurets of 
silver and iron, and again traversing rocks of mica slate. In Peru, ores of iron 
and oxides or copper contain gold in large quantities. In the bottoms of gul- 
lies, filled up by the accumulation of sand, nuggets of some size are often met 
with. This is precisely the case in Australia. 

In Europe, gold is sometimes found in flakes, at some distance below a 
sand or gravel bank, and is often accompanied by titaniferous iron. It is 
seldom worth working, and is thus found on the banks of the Rhine. The 
Spanish mines, once highly productive, are mostly composed of ferruginous sand. 

African gold is usually found in the sands of rivers, only, perhaps, because 
the people are not sufficiently intelligent to trace it to its matrix. Asian gold is 
generally found under the same conditions, probably from the same cause. 

California is hcrhaps the gold district, the geological features of which 
most closely resemble those of Australia. We have stated elsewhere that Mr. 
Hargreaves, the practical discoverer of Australian gold, was so struck with the 
resemblance of the California mountains to the outlines of the Australia Blue 
Mountains, that he returned to prosecute a search for the precious metal, and 
found it as he had anticipated. 

In California, the interior mountains are composed of porphyry, limestone 
&c.; these forming, the outlying spurs, beyond which the rocks are volcanic, 
shewing lava in some places, and being covered by loam on the Pacific, 
granite appears with schists and metamorphic limestones; these are traversed 
by veins of quartz, containing gold. Humboldt says that the prevailing geo- 
logical types of equinoctial America, of which California is an extension, are 
porphyroid rocks associated with trachytes; and these, though in opposition to 
scientific theories, contain abundance of gold. Some of these porphyry form- 
ations rest immediately on primitive rocks, others on clay or talcose slate, 
with transition limestone. These porphyries are rich in gold, the detritus of 
similar rocks. 

As a general rule in searching for gold in Australia, the rocks should be 
either quartz or quartzose, though it is often found in clay-slate and other rocks 
previously mentioned. It is .sometimes found in quartz of a rusty appearance, 
from the mixture of iron; the mass is then frequently cellular or honey-combed 
as was the case already recorded of Dr. Kerr's hundred-weight of gold. 
Granite rocks often contain auriferous veins of quartz, and when this is the 
case in Australia, gold may be expected from the granite itself. Gravel itself 
is a detritus o{ quartz, and hence the gold is frequently found amongst and 
beneath gravel. When schist rests on granite it is often auriferous, the gold 
being scattered in particles in the clayey rock. 

In Australia, it is found, as a general rule, that when siialler particles of 
gold are found in a stream than rtiey are higher up, the stream should be 
traced still higher, when the matrix will be arrived at, the river itaelf having 
brought down the detritus. The sources of gold are found to be two-fold ; the 
metal has either been diffused in certain rocks which have decomposed, or has 
been spread over the surface of the hills at some remote period, by the violent 
action of water. This is the origin of all alluvial gold beds. 
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Contrary to the usual law of metals, where gold is concerned, it is, the 
upper and not the lower portions of veins which are prolific. This arises from 
the violent action of water on the surface, — and hence, in general, arises the 
argument that there must be mountains to produce much gold in valleys. It 
is generally found, moreover, that moderately high mountains produce the most 
gold. The most prolific gold-fields of Russia are at the base of hills not more 
than 1,500 feet high whilst those at the base of hills rising to 5,000 feet and 
and upwards, are not nearly so prolific in gold. Hence it is probable that the 
most fruitful discoveries in Australia have yet to come, and the gold-fields of 
of Tort Phillip are a direct proof of the argument as the hills where gold has 
chiefly been found are of moderate elevation. 

A brief notice of the distribution of gold generally will be of use to the 
intending emigrant. 

The diluvial deposits are found in the beds of streams and in the valleys 
around, the latter having been at one time covered with the waters of the stream. 
Gold is also deposited in a limited height above these valleys — frequently to the 
summit of the higher lands in the neighbourhood, these having been at some 
remote period under water also, when the gold was deposited as in the streams. 
The metal, under these circumstances is found in sand, gravel, on clay beneath 
the gravel, and amongst the debris of rocks, and is continuous as to its quality 
and frequently as regards the given contents per cubic fathom, l^iggings where 
the deposits are of this nature are the most productive, and reward the most 
unskiltul miner; no machinery beyond a cradle, or some equally simple con- 
trivance, is requisite. The materiaU for carrying on the pursuit are easily pro- 
cured — the returns quick — and the whole establishment is readily removed as 
the gold becomes exhausted. 

Much of the gold found in these diluvial- deposits is wasted from the rude 
manner in which it is sought for; the miner being unable to detect it except 
in lumps or scales which are palpable to his eye. In Australia, numbers of 
reputed exhausted diggings will be well worth going over again with more skil- 
ful appliances, and the labour will be comparatively easy, from the previous 
loosening and removal of the earth from its bed. 

The gold has not been generated in the streams, valleys and high lands, 
over which it is scattered; — but has been washed down from the primary or 
non-fossil if erous rocks, the most common of these gold-bearing rocks being 
quartz, granite, or perphyry, and sometimes slate, the gold soil of the lower 
lands being merely the detritus of the primary formations. 

The intelligent miner will hence look for the seat or matrix from which 
the gold has been carried— not by itself, but imbedded in rocks which have 
subsequently been abraded and washed away by the violence of the floods, 
the gold itself, from its weight, remaining nearly on the same spot in which 
is finally parted from its rocky envelope. The veins and beds in which it 
is orginally found, generally exist in mountains of secondary height, and 
these are the more likely to contain gold, the more they are parallel to the 
meridian. Under these circumstances it is found imbedded in the rocks, often 
in a state imperceptible to the eye, the nuggets .which are found being no 
doubt the result of fusion of the primary rocks when the latter were in a 
state of ignition. Rock mining can only be carried on successfully by machinery 
of various kinds, as pumps, stamps, &c. ; and this machinery, being of a costly 
nature, must be permanent, so that great judgment has to be exercised as 
to the productive qualities and extent of the gold bearing rocks, as a large 
outlay must be made before any profit can arise. Even at the best, gold veins 
are of a temporary nature, as a few years' continuous labour exhausts the 
product, and it is now well known, that in the majority of veins, at very 
moderate depths, the gold gradually and regularly diminishes in quantity, 
though in some cases it improves slightly in quality, yet at last the expense 
of producing the metal is greater than the vield. The history of old gold 
mines does not prove the veins to be entirely exhausted, but only tha^ tbs 
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gold exists in such small quantities, that a gradually-increasing loss arises 
upon each ounce of gold produced, from the increased expense of pursuing the 
vein deeper. 

Gold mines are, however, found extensively in the primary formations, in 
which the metal is sometimes intimately mixed with the rock generally, or it 
may be in lodes or veins spreading about like the twigs of a tree, sometimes 
thick and sometimes scanty, so that the search for it is not only tedious, 
but highly expensive, from the great mass of rock which hsis to be reduced to 
powder in order to obtain a small quantity of gold. It b for this reason 
that the gold mines of the Merionethshire and Wicklow mountains are not 
considered worth working. Indeed, although gold veins are worked in many 
countries, it is only in California that the gold rocks have been found worth 
working on a large scale, and even in California the sums spent in the un- 
successful attempts at rock mining are very large, as some of the English com- 
panies formed for that purpose can testify. 

It is then to the rivers or to the action of water generally that we have 
to look for the most profitable supply of gold. Instead of hard rock, soft 
sand has to be scratched, and the search is often rewarded — in Australia 
beyond any other gold country — with bunches and lumps of the rich metal, varying 
in value from a sovereign to 4,000 sovereigns, while lumps of the value of a 
hundred sovereigns, or more are common prizes. 

Gold is again found overlying the diluvial deposits in recent earthy 
n atter, and has been slowly and gradually brought into the valleys and 
?ti *ams by the action of rain torrents, &c., .in the neighbourhood of auriferous 
beds; and not always in the neighbourhood of these only, but gold-bearing 
rivers are frequently beyond the primary formations. Gold, under these cir- 
cumstances, is the mere concentration of many ages, by the action of water 
on earthy and ferruginous soils, which for hundreds of miles may contain 
traces of gold throughout, but yielding so small a percentage per ton, that 
by no known process of' extraction can it be rendered available. Some of the 
states of North America, Mexico, and Brazil contain gold under those con- 
ditions, but hardly worth the working; the object being not so much to 
find where gold exists — for next to iron it is the most abundantly distributed 
metal — but to find where it exists in quantities sufficient to repay the labour 
of gathering it. 

The last condition under which gold may be expected to be found is the 
one before alluded to, viz., in previously- worked alluvial and diluvial deposits, 
in which, from imperfections in working or washing a portion escapes, which, 
from its specific gravity, settles in the earthy contents of the workings and 
rivers, and as the earthy matter is annually washing away, while most of the 
gold remains, after a lapse of time the working of such localities over again 
will be found to be profitable. But as new fields in Australia will be abundant 
for ages to come, we need not pursue this matter further. 

The great gold desideratum of our day is a solvent which shall loosen 
the metal from the rock without the tedious and expensive process of ix)und- 
ing, separating the gold from earthy matter with less loss than is at present 
the case. The various amalgamating apparatus are too tedious for poor ores, 
and unnecessary for rich ones. The well-known simply affinity of mercury for 
gold will secure the smallest particle; but unless water be abundant, and 
something like 200 grains can be obtained per ton of earth, it will not yield 
any profit worth notice. 

Jt has generally been found that at a distance from the mountains in 
which auriferous streams arise, there is a point in which the gold is nearly 
an impalpable dust, and that on going up the streain the particles sensibly 
increase in size, till at length they assume the appcarenc^e of scales ; higher 
up still, the metal increases in coarseness, till the gold is found in its natural 
roughness as if fresh broken from the matrix, being more or less interwoven 
A% it approaches its source. As it approaches this, pieces arc found to which 
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pui lions of the native rock arc altached, so that by carefully marking these 
indications, the shrewd observer is able t« form a good guess of the vicinity 
of mines Avhich will amply repay the acuteness of his observations. 

Our space will not allow us further to enter into geological consider- 
ations, and we will now give the reader a few mineralogical characteristics 
of gold, so that he may know it when he finds it, this not being so easy a 
matter as he may imagine. False alarms without end are of constant occur- 
rence in all the Australian colonies, the discoveries turning out neither more 
nor less than pyrites of some kind. 

(jold is yellow, nearly silver-white, and steel-gray ; the yellow is the most 
conmion in Australia. Its lustre is shining which is increased by a little 
rubbing, when it will not again tarnish from its non-o.xidable qualities. In 
colour and lustre it may easily be mistaken for iron or copper pyrites. A 
cut with a knife or a blow with the hammer will at once rectify this mis- 
take as it is soft, whilst iron pyrites is harder than steel, and if struck it flat- 
tens, whilst copper pyrites is not malleable, but crumbles before the blow. Mica 
is again often mistaken for gold, but the weight of the latter will at once 
point out the mistake, as mica is light. The steel-gray gold may be mistaken 
for platinum, but as it is rarely found in this condition in Australia, the 
difference is unimportant, and can only be detected by experience or assaying. 
The softness and the weight are the best tests. Is is softer than iron, copper 
or silver, and harder than tin and lead. Hence it is scratched by the three 
former metals, but scratches the two latter. 

When broken, the edges are uneven. It is sometimes found in a crystal- 
line form, and when so, its value is much increased, as being a rare minera- 
logical specimen. Sometimes it occurs in thin leaves. Should all the above 
indications not prove satisfactory, the blow-pipe, with which every emigrant 
should provide himself, is a sure test. Before this it fuses readily, and re- 
mains unaltered, whilst copper and iron pyrites have a sulphurous smell and 
rapidly diminish. 

A bottle of nitric acid is sure test. If the mineral found be gold, it will 
not touch it; if a baser metal, with the exception of one or two not com- 
monly found in Australia, violent action takes place and gaseous fumes 
arise. By this means spurious gold dust may be delected : if it be pure, no 
action whatever will take place, and the liquor will not be discolored ; if im- 
pure, violent action will take place, red vapour will arise, and the acid will be 
discoloured. 

The weight of a lump of quartz as estimated by poising it in the hand 
is generally sufllcicnt to determine whether it contains gold or not, quartz having 
a specific gravity of about 2.V, whilst the specific gravity of gold is from i8 
to 19. This accounts for gold being sound in grains and nuggets— the water 
having had sufficient power to break up and wash away the lighler rock, 
but not the gold itself. Hence it may be inferred that when large lumps of 
gold are found, the matrix itself cannot be far off— from the impossibility of 
the current washing these to any great distance. On the other hand if the 
gold be in dust or scales, it may be, and is frequently distributed over a 
large space of ground. 

Th6 unpractised miner is apt to take several substances for gold which 
have no alliance with that metal. The lirst of these is yellow mica: this 
may, however, be readily distinguished by its lightness. The next is iron 
pyrites. This is as easily distinguished. Stick the point of a penknife into a scale 
of gold, and it will penetrate it, but the pyrites would be found too hard for 
this. Place a little of the substance on a shovel, and put it on the fire. If 
it be pyrites, a strong smell of sulphur will be perceived, and the residuum 
after the sulphur is driven off will become red iron rust. Dissolve the mineral 
in muriatic acid, and add a few drops of nitric acid. Add to the solution a 
little hartshorn, andi if iron pyrites, rust is precipitated, With a solution of 
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nut galls common ink is produced. With prussiate of potash Prussian blue is 
fonned. Any of these tests will decide between iron and gold. 

Should a lump of quartz be suspected to contain gold, the fact may easily 
be established as follows: — Pound the quartz finely — the finer the better. Boil 
this for a considerable time in an equal mixture of nitric and muriatic acid, 
filter the solution through linen or cotton. It will destroy these, but that is 
no matter; the experimenter must also be careful not to get any of the acid 
on his clothes, or it will destroy them. If he burn his fingers with the acid, 
he will not do so a second time. Now add carbonate of soda to the solution 
when cool, and this will precipitate all baser metals. Filter again, and add 
a solution of oxalic acid till it ceases to effervesce. The gold will now be 
thrown down in the form of a black powder, which may be converted into the 
usual form by melting. 

We will now notice a new process for separating the precious metal from 
black sand and quartz, which has been patented in America. When quartz is 
stamped, it is found experience, that from the softness of gold, a great portion 
of the laminated filaments are rubbed off, sometimes amounting to from one- 
fourth to two-fifths of the metal ; and this filament can never be. detached from 
tht iron and sand by any plan of amalgamation. The patentee, who has taken 
his idea from Dr. Percy — who propounded much the same thing in a paper 
read before the London Chemical Society — uses neither more nor less than a 
fresh and liquid bleaching chloride of lime. The mode of its action will be 
readily understood from what we have before stated, and the ingenious miner 
can easily try the effect of this hypochlorous solvent for himself. 

As gold readily melts, it may be thought that, by . heating a piece of quartz 
beyond the melting point of gold, this metal will flow from the quartz. This 
is not so; the gold will be melted, it is true, but it will be in the matrix as 
before. The quartz is infusible, and in order to get at the gold, it is necessary 
to render it fusible. If to finely-powdered quartz we add several substances, 
this effect will be produced. Mix carbonate of soda with the finely-powdered 
quartz, and when it has arrived at a certain heat it is quartz no longer but 
melted glass, through which the gold, if any, will sink to the bottom of the 
crucible. 

But suppose the gold and quartz to be melted, the same diftlculty pre- 
sents itself as to how to get gold from the quartz.glass which has been formed. 
Wc must have recourse to something which will take the whole of the 
gold from the glass, and which will readily give it back again in its pure state. 
This condition is answered by mixing with it a quantity of lead. This metal 
lakes up all the gold, and may be readily separated from the quartz-glass. 
Wc should here remark that lime and oxide of iron, as well as some other 
substances, will convert the quartz into glass as veil as carbonate of soda. 
Into the nature of these it is Jiot necessary to enter, as wc are only showing 
the principle of gold smelting, leaving the miner to apply it in practice. 

Having now got our mixture of gold and lead, the quartz-glass may be 
taken from the crucible and thrown away. The remaining step is to bcparale 
the gold {rom the lead. This is done by a process termed '* cupeltation," 
The miner would scarcely have time or experience to effect this process, but 
it will not be uninteresting to him to know its principle. When lead is 
heated to a high temperature, it rapidly absorbs the oxygen of the atmosphere, 
and, if heated to redness, the oxide thus formed, melts. But gold never oxi- 
dises, and cannot be volatilised at any heat procurable in an ordinary fur- 
nace. This distinction in the properties of the two metals causes their easy 
separation. Many substances readily absorb melted oxide of lead, amongst which 
is bone-ash, which substance, compressed into as solid a state as possible, will 
take up all the lead and leave the gold behind; the lead also, if in sufficient 
quantity, taking with it all baser metals, leaving the gold pure, or alloyed 
with silver only, and we have previously given the method of separating this. 
We may, however, mention, that whca silver is to be *' parted," as it is termed, 
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from gold, the latter must be melted with three times its weight of silver, and 
then hammered or rolled out thin before it is exposed to the nitric acid, which 
dissolves the silver and leaves the pure gold behind. 

In powdering the quartz, the process is rendered quicker by making the 
quartz red hot, and then plunging it in cold water. If the quartz, as is some- 
times the case, contain magnetic iron, dry the powdered mass thoroughly, and 
apply a good magnet, which will take out all the iron, and thus save an 
immense trouble in getting the gold pure. 

Gold Washing. 

From our previous extracts it will be seen, that so abundant is gold in 
some parts of Australia, that it has repeatedly been obtained by a kick of 
the foot, and by boys and men with a tin dish. These modes are, however, 
too primitive to be profitable, except accidentally so. A tin dish is no bad 
test of the soil when ** prospecting.*' Wash the soil, pouring carefully away the 
mud, leaving the heavier portion at the hinder angle of the pan. Then amal- 
gamate the residue with a little quicksilver. If there is gold, the quicksilver 
on kneading it will become solid, and form a pasty mass. If the quicksilver 
remain liquid, and in globules, there is no gold — try again* 

The Hungarian method of separating gold would answer well in Australia, 
where for the most part the gold is coarse and heavy. Get a long broad board, 
grooved longitudinally, and nail a thin strip of wood all round it, except at 
one end. Nail also a few strips of wood across the inside of the trough) to 
stop the gold, whilst the soil washes over. Give the trough a slight incline 
against a bank, and put your gold earth at the upper end. Pour water over 
this, and if there is gold it will all remain from its weight in the upper 
grooves, whilst the soil being lights will be washed away. Where people work 
independently, as in Australia, and gold is coarse, and water plentiful, this 
method, simple as it is, would be a very efficient one. 

The following is just as simple and efficacious. Carry with you a large 
wooden bowl, and put into this, or dig out of the bed of the stream with 
the bowl, a quantity of earth ; stir this well in the water, and let it rest a 
minute or so ; then throw away the water, and repeat the operation six or 
seven times. The gold, with care, will remain at the bottom. A bowl with 
five or six pounds' weight of stulT may be washed in a few minutes, and this 
Miethod will be quite as productive as the " cradle," in which, by the testimony 
of all parties, half the gold is wasted. The sediment may be treated with 
quicksilver as before, if required, and the superfluous quicksilver may be wrung 
out through a piece of wash-leather, leaving the gold amalgam behind. We 
shall by-and-by show how to recover the quicksilver. 

We are here supposing the absence of mechanical contrivances, many of 
which are more ingenious than useful, and that the Australian miner has chief) y 
to depend on his wits and his arms. To such, the following easy method, well 
known in South America, is worth more than the **radle," and is attended 
with none of its inconveniences. Make a wooden gutter, the longer the better ; 
very slightly incline it, so as to allow the water to run off; put your soil 
at ufJper end ; and if the gutter is long enough, all the soil may be washed 
away, leaving the gold at the top, or at most, not half way down. The run- 
ning water thrown on will carry off all the light soil, and the stones may be 
picked out by hand. The gutter, to be efficacious, should be wide, and pretty 
deep, and if long enough, there would be no fear of losing any gold. Such 
a contrivance where a party is working, would, in point of producing, beat 
a dozen cradles. 

A shallow tub or pail makes a first-rate washing machine. The manner 
of using it is this: — Place the tub in the water, an inch or two under the 
surface, then stir up the sediment, — ^the running stream will carry all the light 
soil away, and by-and-by you will have a respectable tubfull of gold ; the stones 
may be picked out as before, and the remainder either separated by hand or 
with quicksilver. 
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The cradle, ,as used in California, is a rude affair, and acts upon some 
of the preceeding principles. It is eight feet long, and stands on rockers, 
whence its name; at its head it has a coarse wire grating, the bottom is 
rounded with small elects across. Four men are requisite to work it. One 
carries the soil and empties it on the sieve, another digs it from the gold bed, 
the third rocks the cradle, and the fourth supplies the water. The gutter we 
have spoken of is a better, though not so compact a contrivance. In the cradles, 
the sieve or grating keeps out the stones, the water clears away the earthy 
matter, and the gravel gradually finds its way out at the foot of the machine, 
leaving the gold and sand above the upper elects. This is taken out, dried 
in the sun, and the sand blown away. The above description is from a despatch 
by Colonel Mason, given by Professor Ansted. It would be useless to give any 
further description of gold-washing contrivances. All are on one or more of 
the above principles, and he must have little ingenuity who could not both make 
and use them. 

The tools necessary are just as simple, and consist of a crow-bar, a pick, 
and a shovel, to which may be added a blacksmith's striking hammer for break- 
ing any rock suppoaed to contain gold. Other implements are unnecessary. 
The crowbar is indispensable. If quartz has to be crushed or ground in any 
quantities, mills are necessary, but these we shall not stay to describe, as they 
involve a great expense, and are the work of the engineer. The above im- 
provisatory methods are sufficient for all ordinary purposes. 

Quicksilver is recovered from the amalgam by distillation, leaving the pure 
gold behind. Quicksilver machines may be purchased in London, and would 
be found highly serviceable where the emigrant can afford to go out well 
equipped for his work. But let him avoid encumbering himself with ingenious 
mining impedtmenta. When on the gold fields he will soon be rich enough to 
indulge in scientific whims, and by that time, indeed even now, he may purchase 
them in the colony. 

Much gold is now lost in Australia by the cradling method ; but by the 
methods we have described, not a particle need be lost, and the digger may 
work independently of others; whereas, in cradling, he must be in partnership. 
Mr. Rudder, now in New South Wales, but formerly in California, gives the 
following variation on the cradle, but that of Colonel Mason, alx)ve described, 
is in our opinion preferable: — "The cradle," says Mr. Rudder, "should be four 
feet long, twenty inches wide, and have a slide of two feet under the hopper 
which leads to the grating — not mere wire netting, as the use of this is to keep 
stones out of the machine." This is a complication of affairs, and gives two 
feet less in the inclined plane than Colonel Mason's, which almost anyone is 
carpenter enough to make for himself. The inclination of the cradle should be 
half an inch to a foot. 

Thus much for the theory of gold washing. We will now inform the 
intending emigrant how it is applied in the Australian gold fields. From what 
has been previously stated, he will readily comprehend the distinction between 
river diggings and dry diggings, the latter being on slopes where the water has 
ceased to operate, having left the gold at some remote period. At the dry 
^^ggi^gs, being away from the stream, the gold is usually found near the surface. 
We will suppose a party " prospecting," or in search of new diggings. They 
provide themselves with crowbar, pickaxe, shovel, and prospecting pan, the latter 
being the high-sounding term for a large, round, flat-bottomed tin dish. As soon 
as they perceive the geological indications of gold, they fill their pan and carry 
it to the stream, carefully washing the contents out, all but the gold, which 
sinks to the bottom. l>y filling the pan and washing it out two or three times, 
a few minutes will decide whether the soil contains gold, and whether it exists 
in paying quantity. If the spot promise to be remunerative, to work goes the 
cradle, which has been sufficiently described. This is vigorously rocked, water 
being poured on so as thoroughly to separate the mud, clay, and earth from 
the stones, which are picked out by hand, a glanc'S being sufficient to determine 
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whether they are pebbles or nuggets of gold. These, however, rarely occur in 
clayey soil. The cradle is again filled, and so on till the accumulation of mud 
at the ledges is sufficient for examination. It is then scraped out and examined, 
the larger gold being carefully picked out, and the remainder washed clean; 
thowgh much gold is lost for want of quicksilver to take up the fine particles 
scarcely visible to the eye. 

River diggings are, however, the most valuable, and it is in these that " nuggets" 
are chiefly found. Here more than a superficial examination is necessary, as 
gold will not in all probability be found at the surface, the holes and crevices 
in the original rock bed of the stream containing the greatest prizes. The soil, 
too, may be gravel, in which case, as we have previously explained, when con- 
sidering the geological character of the gold fields, the precious metal will have 
percolated through the upper stratum, and will have descended to the bed of the 
stream below, where it must be sought for. The shovel and the prospecting 
pan will soon decide this. If after removing the upper stratum they reach a 
tenacious clay, a blue colour being considered the best, they will know that 
this has never been disintegrated by the current, but on the contrary, consoli- 
dated, and on the surface of the clay bed they may be pretty certain of finding 
gold in a comparatively thin layer. Should the prospecting party determine on 
working a spot presenting the true indications, they dig a trench, and by means 
of '* back troughs " divert the course of the stream. The bed of the stream 
being thus laid dry, and all the large pebbles and gravel removed, the clay 
stratum is exposed and washed as before. 

It will be well to watch for any old bed of the stream, now dry, but 
one over which the water has formerly flowed. Such dry beds are not un- 
frequently most productive. It is easy to tell where, in these old beds, an 
eddy has formerly existed, and there should the search be made. They will 
here dig till they reach the original bed of the stream, when the gravel will 
have to be removed as before, and the clay bed will have to be arrived at. 
The holes thus dug are sometimes of considerable depth, and if a good yield 
is obtained from the crevices of rock or pockets, as they are termed, the bed is 
followed and tunnelling commences under the adjoining banks. Sometimes 
hundreds of pounds' worth are obtained in a single day by parties who possess 
even the little mining experience which we have endeavoured to impart, whilst 
others less instructed will be digging away at a hole a few yards distant, with', 
out a chance of obtaining a single particle of gold. 



(From the Observer, March 23, 1854.) 
IRON AND ANTHRACITE. 

Colombo, 21st March, 1854. 
To the Editor, ''Ceylon Obsenm.'' 

Sir. — Observing in your issue of the 20th inst. a remark that Dr. Gygax 
is " totally silent as to the existence of anthracite in Ceylon, though he is said 
to have discovered it," I take the liberty of informing you that the finest specimen 
of anthracite in the British Museum is labelled as being from '' Saffrai^ain, CcyionJ*'^ 
It presents a flat surface of nine to twelve inches, and is beautifully iridescent 
like some of the best descriptions of coal. It attracted ray attention in 1840, 
on occasion of a visit I then paid to the Museum, and I made many anxious 
enquiries about it from the Curator of the department, who was, however, unable 
to give me any further information than thai it had been in great Britain, some 
years previous in the collection of a Col. Gr^ville, and that there could be no 
doubt of its genuineness. On this I went to my friend, the late William Tindall, 
who was like myself struck with the importance of the matter, and after another 
visit to the Museum and joint inspection of the specimen, we put ourselves in 
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communication with the late Minister for the time being, and were by him referred 
to the Commissioners of Land and Emigration, for full information as to the 
terms on which the anthracite mines, if discoverable, could be worked. 

We accordingly requested an interview, and after about a week's delay, this 
was accorded, and we were received by a gentleman whose name I forget, 
but who represented himself as the organ of the said Commissioners. Our 
enquiry had been "on what terms would H. M, Government dispose of the 
right of working anthracite, if we could find the same in remunerative quant- 
ity ?" The answer was explicit though any thing but satisfactory. We were 
informed that the Commissioners would not sanction the sale in the right of 
working minerals on any tcrms^ but that they would lease any mines we 
might discover for a limited number of years, on payment of a royalty. 
Of course we pointed out that it was perfectly preposterous to expect that 
any capitalist would sink money in machinery, roads, the exportation of 
miners, &c., if he were merely to have a brief lease of the mines on which 
his money was expended, but our words were wasted. Ilcr Majesty's Com- 
missioners had decided the point without even seeing us, and there was an end 
of the matter. 

I need hardly say that this intimation was in itself sufficient to annihilate 
all wish on our part to have anything to do with mining in Ceylon. Before 
leaving, however, we felt bound to press the point "what would be the extent of 
the royalty demanded "? a question which our official friend eluded like an eel, 
till being at length brought into a corner, he graciously intimated that he did 
not think it would exceed forty per cent ? On this, Mr. Tindall told him. he 
should think no more of the matter, and the interview terminated. 

It was just one of the many instances constantly occurring in which exces- 
sive greed defeats its own object. Any person who new the late MrJ William 
Tindall, knows that he was not a man to do things by halves. Had 
he boen met in a fair spirit, he would have sent out a mineralogist to 
Ceylon, he would have purchased the anthracite mines, if discoverable, and 
possibly at this day, Ceylon would have had not only smelting furnaces 
but a railway. 

Let us hope that our present Government is wiser in such matters than its 
predecessors, and that instead of thus throwing difllkulties in the way of dis- 
covery and enterprise, they will afford every reasonable facility. 

Your obedient servant, 
John Armitage. 



MINERAL RESOURCES OF CEYLON. 

Our notice of anthracite in our last has brought us a letter from Mr. J. 
Armitage, which is worthy of attention, as shewing how private enterprise, on 
which the progress of countries and people depends, can be stifled by the in- 
fluence of mere red-tape-ism. A change has come over the spirit of English 
Statesmen since then, however. Sir John Packington conceded, and the Duke of 
Newcastle confirmed, to the Australian Colonists, the right to make the 
best they could of their mineral wealth; and altogether we believe the spirit 
in England now is so different, that any official acting as the agent of 
the Land Commissioners did in 1846 would get him to relieve Government 
of his obstructive presence. \Ve believe the Home Government would sup- 
port the local one in offering a thousand pounds reward to anyone who 
would discover a workable anthracite mine in the neighbourhood of the 
" millions of tons of iron in Saflfragam." Such a discovery would be of incal- 
culable importance at present. We should soon have a railway from Colombo 
to Galle via the iron and coal "Works of Saffragam, conveying coal to the 
steamers and iron sleepers for the railways of India. Such a consummation 
would be of far more importance to Ceylon than even a successful issue 
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to the search for gold— an issue which, we are fast coming to the conclusion, 
we have little right to expect. Gold dust we have, but there is as yet no es- 
tablished discovery of nuggets. The bit of gold forwarded to Mr. Power as 
mentoined in our last, was from Dambedeniya, in the olden times the capital 
of the Maya division, the seat of Royalty and of a Mint. On page 243 of 
Davy's work will be found an engraving representing the figures on the 
Dambadeniya Rhatra (gold) and the Dambadeniya chally, (copper). Justice Starke, 
in a paper on Numismatics, in the transactions of the Asiatic Society, states 
that in Davy's Work the reverse is turned upside down, and that the charac- 
ters which Davy described as resembling hieroglyphics, really represented the 
monkey chief Hanuman, with Vishnu on the obverse. Now Looking at the 
hoarding propensities of our Kandyan brethren and at Dr. Ellery's report 
that the bit of gold was entirely without alloy, we strongly suspect that this 
was just an old piece of Rana's or Demon's money knocked up into a convenient 
shape. The search for gold will bring such things forth without any intention 
to deceive ; but the specimen from Nuwara Eliya is far more suspicious. Mr. 
Sterling has declared it to be alloyed with copper in a proportion which is 
never seen in nature^ but which exactly tallies with that of the jeweller's gald 
in Ceylon. Dr. Kelaart, however, appears to have found a few grains of gold 
on the Plain, and, notwithstanding the rather off-hand decision of his friend 
Hopkins, the Geological Doctor is not without hopes that the diggers may 
•* fall into " a pocket of gold. If they do, we suppose, they will say as the 
Irishman did when he tumbled into a hole full of water of which his friend 
meatii to have told him '* Never- mind, I have found it." Our notice of the 
red quartz at Mr. Anstruther's property of Hyndford has brought us the information 
that some time, ago a sailor who had made his way thither asked leave to 
search for gold, and was referred to the Government authorities, after which 
nothing further was heard of him. Another edition of the anthracite story 
perhaps — With reference to the controversy respecting the Ophir of Solomon and 
the ancient Taprobane, we append a couple of extracts which we find in Mr 
Hardy's Fneiid\ — 

Ceylon, the Ophir of the Scriptures. 

It is probable that the precious metals were obtained by Solomon from the 
island of Taprobane, so often mentioned by the ancients, which lay but a short 
distance from the Red Sea and the Arabian Gulf, from which the fleets of 
Solomon and Hiram sailed. Taprobane is the island of Ceylon. Some writers 
tell us that it was called by the ancients Simunde, which readily becomes, in 
their hands, Simande or Sumoende ; and finally Sumatra. A celebrated geographer 
indeed mentions Taprobane under this name; but it is an error of the manu- 
script, and the reading should be Palse Simunde. It was thus known to the 
ancients, and was afterwards called Sales and then Ceylon, from which island 
Solomon undoubtedly obtained his great riches. The reader may consult on 
this subject Bochart, who has produced twenty-one particulars, in which the 
Ceylon of the moderns and Taprobanes of the ancients. It abounds in pre- 
cious stones and ivory. The only objection to receiving Ceylon as the Ophir 
of vSoIomon, is, that it required three years for the fleets of that prince 
to complete their voyage to Ophir, whereas Ceylon lies at a short distance 
from the Red Sea. According to Strabo, the ancients, in sailing to this island 
from the main land, discovered it on the seventh day, but did not reach it 
until the twentieth. 

However this may be, the length of the voyage was occasioned by the 
miserable equipment of their fleets, which consisted in part of vessels of papy- 
rus. Isaiah observes that the Egyptians despatched " vessels of papyrus " to 
the maritime cities, to announce that their god Osiris was again found. 
How could such vessels withstand the violence of the waves or winds to which 
they would be exposed in a voyage to Ceylon ? By papyrus vessels are meant 
those whose sails were made of papyrus, which was ill-adapted to such a pur- 
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pose. Strabo accounts for the length of the voyage to Taprobane, by saying that 
ships were either bad sailors or had poor sails. The Jews in the time of 
Solomon were even less experienced in navigation than the Egyptians ; and 
they probably did not venture out of sight of land, but protracted the voyage 
by coasting along Arabia and India to Ceylon. 

Some have thought that the coast of Malabar is the Ophir of the scrip- 
tures, because it was called by the ancients Souppara, or as Josephus writes it, 
Sopheir. We shall not pretend to say whether Malabar or Ceylon is the Ophir 
of Solomon. These countries are so near each other, that a fleet which visited one 
of them would naturally touch at the other. Perhaps individuals might have passed 
over from Malabar to Ceylon, though they did not form any settlement on 
that island. Benjamin of Tudela relates that he saw a deep abyss in this 
islamd, which his interpreter, though a learned man, worshipped as a god. 
The inhabitants made their children pass through a fire, which was kept al- 
ways burfiing, in honour of this deity, who was called Alhauta. They derived 
this custom more probably from the Canaanites and Tyrians, than from the Jews. 

Benjamin assures us that in his travels through India, he met with many 
of his countrymen, the Jews. He found one hundred in Ceylon, which he 
describes as producing white pepper and ginger. — Basmage^s History of the Jews. 

Anglo-Saxon Map. 

In an Anglo-Saxon map of the loth century, Ceylon, under the name of 
Taprobana, is placed as the most eastern part of the world, in size a little 
larger than Ireland. It is said to have ten cities, and two fruit-seasons in the year. 

Arabia, Africa, Continental India, Malacca (where the natives still call 
the gold mines Ophirs)^ and even Peru, have been set up as rivals to Cey- 
lon in the competition, but probably many of our readers will join Mrs. 
Fletcher (Miss Jewsberry) in exclaiming : — 

Ceylon ! Oeylon ! 'tis nought to me 

How thou wert known or named of old, 

As Ophir, OP Taprobane, 

By Hebrew king, or Grecian bold: — 

To me thy spicy-wooded* vales, 

Thy dusky sons, and jewels bright, 
But image forth the far-famed tales — 

But seem a new Arabian uight. 

And when engirdled figures crave, 

Heed to thy bosom's dazzling store — 
I see Aladdin in his cave; 

I follow Sindbad on the shore. 

Dr. Gygax's report of iith January, 1849, is not forthcoming, but a gentle- 
man who took notes of its prominent contents has favoured us with the 
following Memo:— "Gold. — Traces of it in the iron pyrites of Gettyhedra, 
which might be worked for its alum, and thus the gold would pay." 
Latest Gold Intelligence. 

On the 2 1st Mr. MacCartney reported from Bradley's Diggings that the 
quantity of Gold found on the previous day was " very much greater" than 
in any corresponding period; "and one of the specim'ins nearly as large as 
half a grain of Rice." On the 22nd (yesterday) it was apprehended that if 
the rains continued, operations would have to be suspended. 

We have seen the nugget forwarded by Mr. Talbot. It is about the size 
of a small grain of rice — its weight about 2 grains. It was given to that 
gentleman by a person who is in the habit of visiting Ratnapura in search 
of precious stones, and who in 1850 received it from one Kirihamy of Kuru- 
witte Korale. The latter said he had found it at a place called Madol Deniya 
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in Weraloowa, about a mile from Ratnapura on the Colombo Road, a canal 
running up from the place to the river. The person to whom it was handed 
kept it as a curiosity, shewed it to one or two persons, and produced it to 
the Agent in reference to the discovery of Gold. He produced two other 
specimens dug by himself at Delwella, but without being aware whether they 
contained Gold or not. The Nugget found by Kirihamy did not adhere to 
any other stone when handed to the present owner, but it had been washed 
with precious stones in a sieve. 

The surface of the soil where the stones are found he describes as black, 
as on marshy lands, with blue clay or "Kirremettya" [Kaolin] underneath. 
The Two "Toms." 

It may be as well to correct the impression, should it anywhere exist, 
that the "Tom" used by the diggers is identical with, or has any relation- 
ship to the gentleman who has received the special appointment of Gold 
Commissioner. The Tom used by the diggers is a Umber one, which of 
course renders the supposition the more ridiculous. There is nothing 7vooden^ 
whatever there may be of good metal, in the composition of the Gold 
Commissioner. 



(From the Ceylon Times,) 
The Maha Oya Diggings. 



Having been to the scene of the operations of the Seamen late of the 
" Martin Luther " in the bed of this river in their search for Gold, we now are 
able to form a better opinion of the matter derived from a careful personal 
inspection extending over two entire days in a place which both for heat and 
desolation exactly resembles the lower ravines of the hills which lead the 
Nerbudda and Taptee Rivers of Guzerat to the plains, or of the gorges and 
vallies which take the rains off the Ghauts, of the Deccan, all like the Maha 
Oya affording the same characteristics for gold, both as to geological formation 
and general appearance. 

As to the question of gold in the Maha Oya, there is no doubt what- 
ever on the point, for not only did we see other procure it, but with the 
aid of a tin pan and a spade which we took from Colombo, we washed some 
12 or 15 pans of clay or gravel quartz dug out of the river bed from amongst 
some large quartz boulders. In four or five of these pans, after careful wash- 
ing, we found amongst the black sand left after the washing off of the earth - 
clay, and quartz, from one to two most minute specks of gold of a more 
vivid yellow tint, which through a lens evidently by their abraded surfaces 
showed the effects of long travel from the original matrix whence they were 
washed to the lower parts of the river by the heavy floods of ages. 

Independently of the product of our own personal exertions we saw the 
results of trails by other gentlemen who were also successful in their search, 
nay one visitor Mr. Anthony Worms of Pussellawa, took a few handsful of 
the gravel and with Mr. Jones of the same place, carefully washed it, and 
found what may be called the only nugget which has hitherto been taken 
from the Maha Oya. This specimen was about the size of a small canary 
seed, flat on one side, the other being rounded. On Saturday, Bradley and 
his chums set to work about 8 o'clock in the naorning, and with the aid of 
about 12 or 14 coolies washed from 4 to 500 buckets of earth, and on 
clearing the trough under the Tom at about 5 p. m. the residuum showed 
about 150 to 190 specks of Gold, the value of whicfi might be lo shillings. 
The opinion formed not only by us, but by almost every Englishman present 
(about 30 in number) during the two days we were there was, that although 
Gold was present, it would not pay for the trouble and outlay necessary for 
the prosecution of the search; but as a mineralogical search where the outlay 
of a few pounds would produce a few farthings worth of Gold in order to 
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establish the fact of its presence; the experiment was worth the outlay. 
Gold there is, but he would be a bold man who either forsook his common 
avocations in life for a prospect of obtaining a livelihood by gold seeking, 
or dared the deadly climate of that desolate spot for any time beyond a few 
days. Fever is already amongst the seven men, three of whom including, the 
head (Bradley) have been already laid up. The heat in the bed of the river 
closely shut in by forest to the very edge of the sands, is of that intensity 
which none but those who have visited the place can have the remotest idea; 
— a hot breeze setting in afternoon which plays amongst the trees, heating 
every object even under cover adds additional charms to the lovely locality, 
whilst here and there are continually seen little whirlwinds of hot air, spinning 
round and round taking up in their gyrations columns of dust and dead leaves. 

We will now give a slight description of the place and its locality. 

On arriving at Ambepussa you can easily obtain coolies both as guider 
and baggage carriers ; leaving the Resthouse at the stables, you turn 
short to your left and crossing a range of dry paddy fields, you come to a 
path leading through about if miles of low jungle abounding in quartz rocks 
and boulders, with here and there spaces which have been cleared by the 
natives for planting kurakkan grain. Throughout this distance there are two 
or three native huts, whose inhabitants (if they had any) were not visible. At 
the end of these 2^ miles you descend a bank about 20 feet declivity t« the 
bed of the Maha Oya, at this season presenting a flat surface ef sand and small 
poob of water here and there, the breadth of the expanse being from 150 to 
350 feet; having at the present time about sufficient running water to turn a 
few water mills. Wading through these pools for about a mile, you reach what 
are called the "diggings." On the left Bank — looking upwards to the source 
of the river — you perceive a clearing — lately burnt off — of about 12 or 13 acres 
bought by Mr. John Selby — on which is erected the Talipot covered house 
occupied by Mr. Power the "Gold Commissioner," — close to this nearer to the 
river bed is a talipot shed put up by the Resthouse-keeper of Ambepussa, at 
which weary gold seekers may procure refreshments at — for the place — really 
moderate rates. On the opposite side of the river are a half a dozen huts, put 
up by the Police about 30 in number and by the Diggers themselves. 

The scene of operations is in the bed of the river. In the centre of the 
almost dry bed, is a small rocky island which the natives say was cut off the 
main land by a heavy flood in 1838; — the hole, out of which the seamen and 
others wash the deposit is at the upper portion of the island which divides the 
stream into two parts during the monsoon —at present both channels are nearly 
dry. The depth of the deposit is from two to three feet to the solid bed rock 
and the "Tom" which we have already described is within about 20 feet of 
the hole from which we should think up to Saturday about from 7 to 10 tons 
of "stuff'* have been washed from first to last by the diggers and visitors. 
The extent of the deposit is about 300 feet long by 70 broad, and its removal 
to the " Tom " would, if the diggers worked 8 hours a day, occupy some five 
or six months to remove. We had not time to travel the river*downwards from 
the excavation to any extent; but for the mile at)ove it we saw no alluvial 
products, nothing but a bare expanse of sand with here and there a few ridges 
and slabs of quartz rock. 

Above the "Tom" some 200 feet, a dam has been constructed by a gang 
of labourers at the charge of Government, but as the water could not — except 
at a heavy expense be raised to within 17 inches of the "Tom," it has been 
allowed to remain in statu quo^ and a forcing " and lifting pump (which our 
readers will see, we recommended in our last issue long before we saw the 
locality) indented for on the Commissariat. This, with the aid of two or three 
coolies, will supply the washing machine with a constant stream of water. 

With regard to the nuggets said to have been handed to the "Gold Com- 
missioner," we may remark that we saw them both, one was evidently a piece 
of "manufactured gold" cut off a little strip of the same metal with a sharp 
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chisel ; the other certainly bore the impress of being pure, it had originally been 
about the size of a common pea, but it had had two portions of it cut off leaving 
the fragment flattened on both sides. The other nugget alluded to by the Observer 
as having been sent for from about 8 miles distance by Mr. Power, did not 
arrive but we saw an influential native, the Basnaike Nilame of Katugampola, 
a place about 8 gowas or 32 miles to the Westward of the Maha Oya; an old 
respectable chief, who told us that there was no gold in this district, nor had 
he ever heard of any being found, and other natives concurred in saying that 
they feared there was no hope of any but small bits being found. Both Mr. 
RIacCartney and Mr. Power are doing their best to elicit the best information 
as to the existence of Gold as likely to afford a remuneration for the expense 
of search, but we do not think up to the present time either they or any who 
have enquired into the matter have any sanguine hope that any digging in the 
Maha Oya or the surrounding districts will aiTord any but the most infinitessimal 
quantities of Gold. 

Mr. Power, having a "roving Commission" and properly so — has set off 
with Bradley for a search higher up the river either at Mahwanellc, or Gordon's 
Bridge towards the hills. Mr. John Selby also accompanied him, and we may 
expect the result of Mr. Power's observations in the course of two or three days. 
The sum total of our observations is this — ^the Gold is in certain localities 
in Xhe Island — that it is both the duty and interest of Government, to ascertain 
additional facts by issuing orders to every Government Agent in the interior to 
expend a sum of money in the exploration of the different stream beds and 
vallies of the Island. That the result of the researches may end in nothing is 
probable, but as small portions of Gold have been found there is no reason 
to ignore the possibility of linding gold in localities nearer the hill ranges in 
quantities which may induce extended search which may possibly be a source 
of profit to speculators. But so far as we have yet seen if the prospectors find 
no more than has hitherto been seen the whole thing will prove a " delusion.'* 
Much amusement has been produced by the issue of licenses by Government, 
who have yet to "catch their hare" before preparing it for the spit : they should 
rather encourage every attempt to find out the hidden treasures of the soil of 
the Island and it would then be time enough to "put the screw on" when they 
had ascertained the fact of the existence of gold enough to pay the expense of 
a 10 shilling license. Just now not a man would purchase one. We shall look 
with anxiety for the results of the exploration of Mr. Power which will we 
believe settle the question of the existence of gold in large quantities in the 
Colony. At present the matter is a perfect problem on the solution of which 
depends most important changes. It is, we believe, an ascertained fact that Mr. 
Talbot, the Government Agent of the Southern Province, has forwarded to the 
Colonial Secretary a small fragment or nugget of gold found at Ratnipura, it 
is about the size of a seed of the sweet pea, and from what we hear appears 
to be a boitafide production of the soil and which has never been in the goldsmith's 
crucible. We muot conclude our remarks today by referring our readers to extracts 
on the Gold Question taken from the columns of the " Examiner " and Observer, 
The whole question is still as far off solution as ever, and our opinions as 
to the improbability of finding gold to pay the outlay required in collecting it 
remain as unchanged as ever. 

P. S. — 3 p.m. Since writing we have just heard from the "Diggings'* in 
date yesterday. Other visilors have made their appearance there and one writes 
us that he does not think much of the appearance of things at this " fashionable 
watering place.''* T-he diggers still find gold but **very little of it." 

On parting remarks we may make, which is that as a large body of Police 
are at the Maha Oya, and a Detachment of Rifles are under orders for the 
same locality, it would be just as well if Government allowed them additional 
subsistence money. There is nothing to be obtained in the desolate hole itself, 
and prices of all kinds of provisions are exorbitant. At the same time we may 
eidd tiiat the services of a Medical man will also be necessary, for we have ng 
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doubt fifty per cent of those sent there will be prostrate in the fortnight hence. 

Through the kindness of the Colonial Secretary we are enabled to announce 
the following: — 

•' Mr. MacCartney has been left in charge, Mr. T. Power having left the 
spot for further exploration, everything was going on quietly and the party at 
work were continuing to find gold in small quantities; no applications had 
been made for licenses." 



(From the Ceylon '* Examiner.") 
THE GOLD DISCOVERY. 



In answer to an application for the loan of Mr. Hopkin's pamphlet, Dr. 
Kelaart has sent us the following letter which will be read with interest at 
the present moment. He informs us that "large pieces of gola" are reputed 
*' to have been found in the Galle district." We shall not indeed be surprised 
to hear of gold being found in considerable quantities in various parts of 
Ceylon. Its formations are those of auriferous districts. Only the other day a 
friend told us that in an elephant shooting excursion he came upon quartz 
rocks which he felt sure abounded in gold. It is a well known fact that the 
quartz composing the Ural mountains contains gold in sufficient quantities to 
pay for being pounded. A personal inspection by Mr. Hopkins of the geological 
features of the Island would have been peculiarly valuable just now — and we 
shall be glad to hear the result of Dr. Kelaart's upland trip. 

My Dear Sir, — As 1 intend to examine Bradley's diggings when an op- 
portunity offers, and report upon its geological characters in connection with 
my friend Mr. Hopkins' views on the gold mines of other countries, 1 there- 
fore beg to be excused sending you the pamphlet for the present, especially 
as the publication of any portion of it at this moment without a geological 
chart of the Ceylon diggings will only disappoint your readers, or discourage 
the gold seekers in Ceylon. Let them go on as they have begun and success 
may still attend their labours. 

I can, however, inform you that on Mr. Ilopins being told that a few 
grains of gold were found some years ago in Nuwara Eliya, he bade me not 
be too sanguine as to finding the precious metal in any large quantities in 
Ceylon ; for although, gold is diffused throughout nearly all the primitive rocks 
in the world, the characters of the Ceylon primitive rocks are not such as hold 
out promises of very productive fields of gold, but that there is every reason 
to believe that gold is to be found in Ceylon in the same ** small " proportion 
as in some of the primitive rocks of Southern India. And, it is quite possible 
that Bradley and his companions may fall into some localities where there are 
*' pockets " of gold, the accumulation of ages, the debris of worn down 
granitic rocks. 

It is a pity that Government should have stopped (at this early period), 
digging in other parts of the Island. I have every reason to believe that hard- 
working men with a few practical lessons from Messrs. Bradley & Co., will 
succeed in finding gold in the same small quantities as at Ambepussa in 
various parts of the Island. The valleys of Dimbula, and SalTragam, Kotmalie, 
&c., must be as auriferous as the banks of the Maha Oya. 

I shall be agreeably surprised to hear that nuggets of gold are found in 
this Island. The geological character of Ceylon (as known to me) do not hold 
out any such rich golden prospects. However, it is only by examination of 
the course of the Maha Oya and its rocky bed that the geologist, or the prac- 
tical mineralogist, will be able to speak positively on such a valuable subject 
as this. 

As Mr. Hopkins was for some weeks in Galle, he would have gone up 
at my suggestion to examine the geology of the mountainous districts of the 
Island} ]3Ut that be did not think it worth the expense pf travelling, as the 
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same species of rocks as cap iho heights of Pedrutalagala and other mountains 
are found, a few feet above the sea's level, in and about Point de Galle. The 
*' Felspathic '* granite, in which gold in fine grain is so abundantly found in 
Australia, is the kind of rock on which the fort and town of Gallc, are built. 
The clays also which abound in the neighbourhood of Galle, even below the 
sea*s level. Micose and talcose schists, border the beds of rivers and canals. 
So that an eminent mining engineer like Mr. Hopkins has now sufficient data 
to appreciate the golden dreams of Ceylon. By the last mail he was informed 
of ** Bradley's diggings," and therefore, as he was the geologist consulted by 
Government on the discovery of gold in Victoria he will doubtless be referred 
to by the Colonial Office for information regarding Ceylon. It was his parti- 
cular wish that I should keep him informed in all matters connected with 
future Ceyloa diggings, which he thought would soon be heard of from the 
number of Australian diggers finding their way to Ceylon. I can only regret 
that I cannot immediately make an inspection of the diggings to find out if 
there is any new feature in the geology of the district hitherto unknown to the 
geologist, and I think I may point out to Bradley and his friends some of the 
likely sites of gold-bearing rocks " in situ," from the additional knowledge I 
have acquired from Mr. Hopkins since my last visit to the Highlands of 
Ceylon. — Believe me, yours truly. 

Point de Galle, 17th March, 1854. E. F. Kelaart. 

P. S. — For the information of some of your readers I may as well inform 
you that Mr. Evan Hopkins, is the geologist and engineer of the Victoria 
Gold Company and was for 9 or 10 years the director of the largest Peruvian 
gold and silver mines. He is also the author of the work on the Electro Polar, 
or magnetic formation of primitive rocks, which upsets the doctrine of igneous 
formation. The mining journal in reviewing Mr. Hopkins' system of geology 
observes that ** owing to its practical application to mining, and the satisfactory 
manner in which it accounts for all phenomena connected with terrestrial 
physics it is becoming an established system with practical men. The interest 
has been considerably enhanced of late, owing to the recent discoveries made by 
the indefatigable Dr. Farraday, corroborating in a remarkable degree, Mr. Hop- 
kins' views, as explained in his works." 

Another reviewer says "that the igneous theory, the doctrine of central 
fire, has for some time been slowly yielding to other views. All the phenomena 
attributed to fire may be produced (according to Mr. Hopkins' system) by 
electro-magnetic currents. It is difficult to imagine the existence of fires un- 
supplied with the oxygen of the atmosphere." 

To this I may add that since I have applied Mr. Hopkins' views to the 
geological structure of the primitive rocks of Ceylon I have less faith in the 
doctrine of the igneous formation. 



THE (GOLD?) DIGGINGS. 
(From the Ceylon Times Nfarch 24.) 

We have letters from this place, both of the 21st and 22nd instant, which 
fully confirm our former opinions that gold-finding to pay will prove an utter 
failure. On the 21st we find that two of the finest specimens were found 
much finer than that dug by Mr. Anthony Worms a few days since, but the 
result was utterly unremunerative. 

On the 22nd not a soul in the shape of an Englishman made his ap- 
pearance; heavy rains had fallen and the men had ceased to work, and if 
the rain continues, there is no doubt they must shut up "spades and picks" 
and again plough the " sounding main " in place of digging the bed of the 
Maha Oya; — indeed we have heard that two of them have already returned 
and shipped themselves on board the " Lady Sandys," and a week hence we shall 
expect to hear of the total abandonment of the whole thing. 
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I'he result of the exploration of the 2ist was 6 spangles of gold as large 
as a small canary seed, three of them being a little larger, so that probably 
the whole find of Bradley and his fellows, from 6th of the month to the present 
time, has not amounted to 15 shillings. 

Heavy rains with violent thunder had commenced, and the next accounts 
will bring intelligence of the sweeping away of the dam if it has not already 
gone. The Police we hear had killed a small crocodile, in their hut which 
showed fight, never once attempting to run from the blows inflicted. We hear 
that the whole are sadly disgusted and wc may expect a week hence to hear 
that "Bradley's diggings" have resolved into their primeval solitude, tenanted 
only by the alligator of the river and the wood-pecker of the forests of this 
miserable and deadly hole. Wc speak feelingly, for we are compelled to 
curtail our remarks in to-day*s issue from an attack of fever, the result of too 
much exposure whilst prospecting for gold in a midday sun in the delectable 
locality. So far as we hear, the best thing is to order all the Police there 
to forsake the place at once ; the farce of keeping 30 or 40 men with officers, 
to look after a challie^s worth of gold is too palpable an absurdity to be per- 
sisted in for a day longer. 

Wc repeat that there is not gold enough to be found to pay for the 
sustenance of a mosquito, and the curtain should be allowed to descend on 
the whole farce at once. 

Latest fi;om thk Gold Explorers. 

We are told that Mr. Power, Dr. Ellery and the Seaman Bradley, who 
went to the Maha Oya Diggings, and left that place on the 19th instant in 
prosecution' of further search to the north-east of the river, have made 
further discoveries of auriferous earth in the bed of one of the tributaries 
of that river, called the *' Hingool Oya," giving a name to that valley, 
through which was to have run a portion of the Railway to Kandy, which, 
under the auspices of Lord Torrington would ere this time have been in full 
work giving a most ample return for outlay. This river runs to the south- 
west under a wooden erection at the foot of the ascent of the Kadugannawa 
Pass, called Gordon's Bridge across the Kandy road between the 58th and 
59th mile -stones. 

Tracing the Maha Oya upwards at the village of Attapitiya, at about 40 
miles above the original station, they again found auriferous earth; the specks 
very small, but existing in every pan of earth washed. The above report is 
of so early a date as Tuesday last, but the delay in its receipt, was owing 
to its having been sent to Kandy en route to Colombo. 

Wc have had no further report from Nuwara Eliya, but from indirect 
sources we hear that the search has been unproductive of Gold. 

Altogether we much fear the outgoing Mail of to-morrow will take but 
a " Ilemish account" of the far-famed Gold discoveries in Ceylon. 



(From ihc Colombo Obscn^eVy March 251 h, 1854.) 

Postscript. 

Mr. MacCartney reports in a letter of yesterday's date that the rains had 
put a stop to the digging operations, but that Bradley and his party still re- 
tained their good opinion of Ceylon as a Gold country. P.radlcy has returned 
to Ambepussa from his "prospecting" tour with Mr. Power, suffering from 
fever, lemporary assistance had been asked from Governmenl, but no reward 
is ^ looked for until profitable Gold diggings are discovered. 
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(From the Cohnibo Observer^ March 27th, 1854.) 
MR. HOPKINS' PAMPHLET. 

We have seen a copy of the pamphlet so mysteriously alluded to by Or. 
Kelaart and are by no means inclined to cry out "Kureka!" The writer 
has a theory which he embodied in a big book, and the object of the smaller 
one published at Melbourne seems to be chiefly to draw attention to this 
theory and to support it. The theory is a very pretty one with doubtless mucli 
of trulh in it, and it appears to have been found practically valuable. It 
is no new discovery that crystallization obeys certain fixed geometrical laws, 
nor is the idea novel that magnetism is the principal agent ai work in giving 
to minerals their distinctive shapes. Mr. Hopkins merely goes a little further 
than others in a certain direction ; explaining by reference to his own theory 
what others have attributed to ignious agencies of which he pretend.; to see as 
little in the great mountain ranges which intersect the globe as in the scat- 
tered deposits of metals and minerals found within their bosoms or lying at 
their bases. " Terrestrial Magnetism, the polarity of matter and the meridional 
structure of the crystalline rocks" are the catch words of . his geological faith. 
His main principle is that " Nothing can destroy the active and reproductive 
principles of the mineral kingdom. In the deep recesses of the crystalline film 
the subtle power of polarity is present, constantly permeating beneath the scene 
of vegetable and animal life, and a never-ending process is going on, giving 
form to mineral matter in all its variety, from the formation of a crystal io 
the aggregation of crystals which constitute a Continent." 

lie must be a man after Mr. Simms' own heart. He dwells with horror 
on the variations of the needle which may put the boundaries of a survey 
out /;/ a Jew yenrsy and he agrees with our Surveyor-deneral that great 
base lines and trigonometry should be at the foundation of all surveys. 
But neither those who dig for grains of gold gr to produce *' Golden Grain" 
can wait to study trigonometry or to start from base lines. We sympathize 
with Mr. Hopkins however in his preference for water and there is no 
denying the composing power which he attributes to felspar. We see it daily 
converting our granitic gneiss into useful cabook and good soil, while even 
the glass-like quartz, affected by the same subtle agency, is forced tu yield up 
the wealth of gems or metals which its maternal bosom encloses. Felspathic 
rocks are the richest in minerals and the rocks of Ceylon are highly felspathic 
— that is a fact indisputable: and if we have not large deposits of gold now, 
they will gra7o with the lapse of ages and for the use of future generations. 
Posterity has certainly done nothing for us, and yet we can rejoice at its 
good prospects. Here we have still stronger proofs that the root and twig-like 
gold of the Mahawanso was a substantial verity, for Mr. Hopkins is decidedly 
of opinion that the roots of trees and even grasses exercise a decided influence 
on gold in the process of formation. The roots of large trees should, therefore, 
be searched in the neighbourhood of the MahaOya and other Diggings. One 
of the tales that delighted the childhood of most of us was the discovery of the 
silver mines of Peru by the accident of an Indian grasping and uprooting a shrub 
to save Himself from falling, the discoverer enriching himself before he revealed 
the seciet. Mr. Hopkins has seen gold formed in the shapes of ferns or corals, 
and deposited in old mines on leaves of trees. A long account of the supposed 
process is given, tending to this principle, that ** carbonate of soda is a most 
important substance to sprinkle in a poor soil to liberate the elements of the 
crystalline rocks to feed the roots of plants : the required nourishment is thus 
absorbed from the soil, and the metals and other ingredients rejected by the 
rooti are left behind like indigestible substance. The roots of trees take up 
the potash and leave the gold behind. In the same manner [?] the ferruginous 
rocks forming red caps on hills by the decomposition of the iron, are favourable 
for the liberation and development of the gold, contained in auriferous slates. 
Hence the red hills are favourable localities to the gold digger." We are 
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thankful to learn that gold is never mineralized— that though often found 
mechanically connected with iron pyrites it is always metallic. It is impro- 
per therefore to say, as we have all been saying, "gold ores or minerals." 
Mr. Hopkins who has had much mining experience states that auriferous 
pyrites in the Andes containing from 5 dwts. to 3 ozs. per ton are pounded 
and washed. From the decomposing mass several crops of gold are ultimately" 
obtained. In alluvial deposits, such as those in the Maha Oya and on its 
banks, *' the favourable productive parts are necessarily found at the points 
presenting the greatest resistance to the streams, such as ledges of rocks, 
boulders, hollows in the bed and bends in the channel." These principles 
seem to have been observed in the choice of Bradley's diggings. The fol- 
lowing principle, however, if correct seems to point out what the nature of 
our Ceylon diggings must be: — *'the gold produced from felspathic granite, 
in the absence of slate, is of fine grain.*' Just so: we have no slate but 
plenty of felspathic gneiss — our gold is fine. Were it found abundantly and 
on large proportion per ton of earth, this would not matter : but this is the 
point at issue and it is of great importance that it should be decided. If 
the original band of Diggers are not all placed hors de combat by the malarious 
climate of the Maha Oya, the interval between the March rains and those 
of the regular S. W. Monsoon would be the best possible time for an extended 
and thorough search. 

The Gold Question. 

Our notice of Mr. Craig's discoveries in Saifragam has brought us the 
following letter which corrects some misapprehensions on our part. We think 
it a great pity however that Mr. Craig should leave the Island with any de- 
gree of uncertainty hanging over the alleged discovery of copper. Some of the 
richest and most valuable ores are found of '• the true copper colour,*' although 
green is the general hue. 

Galle, March 24th, 1854. 

Dear Sirs, — I have just persued your issue of the 20ih inst. — and on the 
subject of Gold in which you mention my name, allow me to inform you 
the substance I discovered while tracing a road in Saflfragam was not shewn to 
Dr. Lamprey — and it needed to examination; it contained as you say copper — 
with the usual copper colour. 

The substance given to Dr. Lamprey by me, was found near the road 
from Avisawelle to Karoen Ella (on the banks of the latter) and with regard 
to which you state *' a further examination, &c., is said to have led to the 
detection of Gold in Mr. Craig's specimen." Now allow me to say that I gave 
you this information from having heard from good authority that Dr. Lamprey 
had forwarded or was about to forward a paper to the Asiatic Society stating 
that be had discovered Gold in a specimen that had been found somewhere near 
*' Ruanwella." Now as Karoen Ella, or the place where the substance was 
found that I gave Dr. Lamprey, is within 2 miles of Ruanwella, I considered 
that it might possibly be the specimen I furhished him with and such I believe 
was the information I gave you— and as it was only on supposition I beg an 
insertion of this in your next. — I remain, dear sirs, yours faithf uly, 

Rout. Craig. 



We regret to learn that Mr. MacCartney, the Superintendent of Police has 
returned to Colombo suffering severely from fever. It is said that Major 
Skinner has b^en ordered from Badulla to form a road from Ambepusse to 
the diggings. 

Mr. Simms, with a staff of Surveyors, has also been ordered to the 
locality, so that we hope the public will soon be in possession of a map afford- 
ing some further information than that recently given to the world where the 
' Property of J. Sclby Esq.," occupies so conspicuous a place. 
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The purport of Dr. Ellery's report we believe to be that from near 
Ambepusse to the diggings the Maha Oya flows slowly over water-worn gneiss 
with occasional masses of smooth quartz. The diggings are situated where the 
river takes a sudden bend from a south-westerly to a north-westerly course. 
Here, there is a large " diluvial " deposit of smooth gneiss, quartz boulders, sand 
and gravel cemented together by a reddish clay. The gold was distributed 
throughout the mass, but was most abundant in the deeper parts and in the 
rock crevices. The drift seemed to have come from a distance. The gold is 
either in scales or small rounded masses, much water-worn. On proceeding 40 
miles towards the source of the stream Gold was found in the tributary Hingool 
Oya, near Gordon's Bridge between the 58th and 59th mile stones on the 

Kandy road. The Geological formation seems much the same throughout 

large detached masses of gneiss with quartz pel)bles. Dr. Ellery describes it 
as resembling in its general and particular features many of the gold yielding 
tracts of Australia, and he is of opinion that by the aid of proper machinery 
and deep digging the results might be remunerative. On the Maha Oya itself 
gold was found at Attapitiya, 2^ miles from Gordon's Bridge, at Deyanella, 
6 miles farther up and at Nartakanda coffee estate 3 more miles towards the 
source. Mr. Power corroborates Dr. Ellery's report and supports his opinion 
thaf deep digging and careful washing would yield profitable results. He re- 
poses confidence in Bradley, who with his Californian and Australian experience 
declared that gold abounded in the region traversed by the prospecting party. 



(Frem the Examiner.) 



The following is the result of personal remark and information forwarded 
by others. 

At Bradley s Diggings, — Yattalgodde on the Maha Oya, the dam after being 
erected was found useless— the distance required (270 feet) being too much for 
the hose. A forcing and driving pump has- been sent for, and it is expected 
that it will enable the diggers to work continuously. That party has been 
greatly reduced during the past few days, Bradley and another having been 
absent prospecting with the Gold Commissioner — and another having been sent 
away sick to Colombo under charge of a comrade. As has been before remarked 
the gold found appeared generally to increase in size according to the depth 
dug and this was further confirmed by the finding on Saturday last of a piece 
of rather more than 2^ grs. in weight. This was taken out' by a gentleman 
who having noticed the similarity of the rocks at Bradley s Diggings and in 
the Mahaweliganga and Kotmalie Oya both of which streams run through his 
properties intends to prpspect forthwith. Having noticed in our former report 
that a native had found Gold, and sold part of it to Mr. Jayatilake Mudaliyar 
of Kurunegala, we were glad to see a piece of the same gold, which was 
brought from the village by orders of the Commissioner and having been tested 
by Dr. Ellery of Kandy was pronounced to be pure gold. The rocks about 
Yattalgodde are generally of gneiss with large quantities of mica and layers 
or strata of broken quartz both pink and white. But a little higher up the 
river this is completely altered. There you find the gneiss rock abounding in 
mica and garnet in layers or strata, with well defined quartz veins running 
through the whole mass in every possible direction; sometimes at right angles 
I0 the strata, everywhere in short where a fissure has enabled it to penetrate. 
Proceeding higher up the river small tributaries are found draining the adjacent 
hills and supplying part of the auriferous deposit of the Maha Oya one of the 
principal of these is the Hingol Oya—\i rises in ihj Kadugannawa mountains and 
draining all that part of the country falls into the Maha Oya just below 
Hingolla— a village to which it gives its name. The Kandy road crosses this 
stream at Gordon's Bridge and as it was of importance to ascertain whether 
the tributaries supplied iheir share — the diggers prospected about 20 yards above 
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Gordon's Bridge and the result wa<5 satisfactory — Gold was found in the same 
minute **sp6cks" as found at lirst at Yattalgodde. Proceeding higher up and 
touching the main stream again at Fort King washing was recommenced and 
with the same result. Gold was again found. Above Fort King for some 
two miles the traveller passes over a vein of granitic gneiss with little or no 
quartz in it; but at Deyenwelle he again finds it. The experiment was re- 
peated there and with success. Pushing onwards the river was searched at 
Nartakanda Estate in Dolosbage (having now passed the boundary of Four 
Korles) immediately below the magnificent watefall and again the presence of 
gold was detected — and thus in all the five places reached, 4 in the IS! aha Oya 
> itself ; the highest spot at a distance of not less than from 50 to 60 miles 
from the lowest, and one in a tributary stream, gold was discovered —thus 
proving that over a great extent of surface the auriferous deposit has taken 
place. It should be borne in mind that from the shortness of timo before the 
mail would leave, their experiments were necessarily confined to surface-wash- 
ing and in no instance was a greater depth than from 18 to 20 inches reached ; 
the tools a crowbar and a spade with a common tin basin to wash with. At 
Nartakanda Kstate it was reported that a piece of gold atlachetl to quartz had 
been found in Upper Dolosbage of the size of a walnut — but our informant, 
who had handled, had not (vsivd it though he said he believed it gold ; thf? 
precious metal has also we have heard been found at Matale by a Kangany 
in the service of one of the largest estate proprietors in the Island— ihat 
Gentleman at once went to the Diggings to learn the ''modus operandi^ And 
doubtless he is digging now. Returning via Ambepusse we heard that the 
yield was about 2 dwts. daily — this with only 3 diggers (2 being as before 
stated with the Commissioner and 2 gone to Colombo) and with neither bore 
nor pump, and only surface digging for they have not yet reached a depth of 
five feet below the surface. 

P. S. — Since writing the above we have heard that the quantity of gold 
increases rapidly as the digging gets deeper, and that three pieces were found 
in one day larger than the 2] gr.. piece mentioned above. 



(From the Obseit'cr, June 10, 1854.) 
GOLD AGAIN. 

We have been informed that Bradley and his fellows who have been 
employed by Mr. John Sclby in searching for gold, have at length succeeded 
in finding the precious metal on a private properly at Nuwara Kliya, in nuggets, 
at a depth of 2\ feet from the surface. Of course we do not ask our readers 
to believe more than they like of this rumour. 



(From the Observer, June 29, 1854.) 
Gold. 



The Mountain, 22nd June, l.sr>4. 
Messrs. Editors, — ^The sensation caused by the so-ealUd gold discovery at 
Ambepussa has hardly terminated before we are again startled with the intelligence 
of nuggets being found at Nuwara F.liya, and as you surmised th? news is to 
say the least premature, for from personal enquiry I find the total yield to date 
is about 40 or 50 speck-, being the proceeds of a number of days' work, and 
as it is almost necessary to use a microscope to make them perceptible, you 
may be assured that it is a matter of difficulty, to ascertain th:?ir probable value ; 
but if we can rely upon th? opinion entertained by the diggers ihv.Mnselves, 
the days for coffee growing are numbered, as th^v anticipated finding a mine 
of wealth in the Nuwara Kliya plains, and this does not seem improbable if we 
bear in mind the fact, that these men are devoting their time and labour to 
an enterprise of which th.*re are great misgivings; but if Government are desirous 
to develope the mineral resources of the country, they could not do better than 
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employ Bradley in charge of a lot of men and persevere in the work ihey have 
coninicnced, and in the meantime ytur readers may rest satisfied that to the 
date of this letter there has not been six pence worth of gold found at Nuwara 
Eliya, although it must be admilled that gold w<y be found there in galore; 
those who want an insight into the mysteries will be well repaid by a visit 
to the diggings. — Yours obediently, Alpha. 



(From the Obsaver, July 6, 1854.) 

GOLU AT NUWAIIA EMYA. 

As calculated to interest our readers we take from the Examiner portion of 
an article and from the 7//;/t.ypart of a letter on the gold discovery at Nuwara 
Eliya. It seems to be the old story over again — gold, but not in nuggets or 
in quantity to pay. Happily, however, the prospecting now goes on in a region 
not necessarily fatal to Europeans. 

(From the Examiner.) 

By Friday afternoon at 3-30 o'clock the shaft had reached a depth of some 
36 to 38 feet. The soil penetrated was first thick, black, and peaty-looking—* 
next coarse yellow- clay with sand and stones mixed with it, then very tine 
pipeclay — afterwards coarse loose gravel and large stones — with a larger pipeclay ' 
below — and lastly fine gravel and decomposed rock. The stones found in this 
layer had evidently been exix)sed to the action of some rapid current, all being 
rounded from the smallest to the largest. Although it was not considered that 
that the shaft was deep enough, it was determined as our Commissioner had to 
leave the following morning, to try a few pans of soil — and about 4 cwt..were 
washed. The result was highly satisfactory ; a sufficient proportion of gold being 
produced to pay the working expenses. The gold is very fine and small, and 
there is no doubt that with the rude appliances used much must have escaped. 
No nu^ctwox anything in the nature of a mtggct wd.'s^ found; nor could it have 
been expected by anyone who saw the nature of the soil from which the 4 cwt. 
were taken, only the smallest, and lightest portions of so heavy a metal as gold 
being retained in it. On the request to wash some of it, the diggers at first 
objected that it would be useless, and it was only done to satisfy those who 
could not wait for the deeper digging. We shall receive a report in a day or 
two of the result of deeper sinking which will be immediately published. Gold 
has been now found in this (Nuwara Eliya) district over an immense extent. 
It has been found as you enter the plain on Mr. Selby the Queen's Advocate's 
land, on the side of the hill at the back of Sir A. Buller's, on the low swamp 
in front of Mr. O'Connor's — at Messrs. Baker's Saw Mills, on the high land close 
by, on the Moonstone plains where the diggers are now working, and lastly 
Mr. Baker having learned how to prospect from the 1 >iggers, went some three miles 
lower down on the Badulla road and in every place that he tried found Gold, 
lluw much farther it n»ay extend cannot of course at present be known but 
here is an cxlent of 61 miles over which it is known to be spread, ana that 
too su thickly that c\cu an unskilled washer can find it in every pan of surf ace 
-soil. jMr. Baker has, we believe, ordered a quantity of "Toms" and *' Cradles" 
to be prepared so satisfied is he of the auriferous wealth of the district, and 
others also are following in the same track, indeed before we left Mr. O'Conner 
had a " Cradle " at work in which the 4 cwt. of soil we mentioned formerly 
were washed. 

(From the Times.) 

Nuwara Eliya, July 1st, 1854. 

TO rilK EDITOR OT TMK " CkVLON TiMlCS." 

Dear Sik, — I send you today a sample of the Nuwara Flliya gold, the result 
of one pan-full of surface earth that was washed today, Bradley and party were 
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hard at work last week sinking a deep hole or shaft, so soon as the bed or 
primitive rock has been come to the intention is to drift or tunnel due north 
and south. The place where the present Diggings are going on is the Moon 
Sione Plains at a distance of about half a mile from Nuwara EHya plains, it 
is exceedingly strange to see such a medley of things and creatures on this 
hitherto deserted spot cookings easing^ drinking^ smoking, laughmg, and hard work 
is the order of the day you can here see the roaming Irishman^ the cautious 
Scotchman and the knowing little Englishman all watching for the first big 
nugget so as to, if possible, get the reward if any from Government. Bradley's 
expectations are sanguine and indeed the same feelings have seemed to inspire 
all at Nuwara Eliya. Toms, cradles, pans, &c. arc all at work ding-dung, several 
toms and cradles are to be at work next week, so that matters are beginning 
to assume a business-like shape. Combined with the gold washing there is a 
prevailing anxiety after gems, one person has picked up a sapphire worth £20. 
I would wish to impress on your friends in the planting line that there is no 
fear of Malabar coolies working for one week at Nuwara Eliya at such work 
as gold digging really is. I have had 10 years' experience of what the Malabar 
and Sinhalese character is with regard to enterprise and I can with every degree 
of confidence assure you that I have never met with a Malabar or Sinhalese 
who had that amount of pluck, energy and hardyhood which a man requires 
^ to work at gold digging and washing more particularl^r at a temperature like 
' Nuwara Eliya; just fancy a Malabar man from morning to night up to his 
as coccygis in water; working as hard as it would be possible for him to do, 
so fatiguing was the work I noticed going on last week, there were only two 
men, Bradley and a little Irishman, who did not lag ; so that it is not every 
European that can even stand it, and the man who does must have his heart 
in the right place ; planters need not therefore apprehend any injury from 
scarcity of labour, should the Nuwara EHya diggings become ever so lucrative 
an occupation. We will say but little as to what will be the end of this infant 
gold field; one thing is quite certain, that at the present moment a good washer 
when the weather is as fine as it is now, can from the proportion of gold found 
in every pan of earth earn from 7s 6d to los a day, and I am told that a 
part of Bradley's gang are to sec what can hz done in that way next week, 
so as to keep them in funds. 



(From the Observer, July 8, 1854.) 



The question of gold at Nuwara Eliya (ths Mjuntain Sanatarium of 
Ceylon) is again being discussed in the papsrs. In our Suppljaient will be 
found a letter which accompanied a respectable specimen of the dust sent tu 
our address by a dweller on the plains ; while from our local contemporaries 
we have taken extracts on the same subject. It seems strange that neither 
there nor at Ratnapura did we ever hear of gold in connection with deposits 
of precious stones until European research has proved their simultaneous existence. 
Did nuggets of any size exist it is diflficult to conceive how the gem diggers 
missed them — ^although, to be sure, they never affected deep digging. The present 
operations it is satisfactory to contemplate, are carried on in a climate exceedingly 
congenial to European life and health, if we except a tendency to dysentery 
in those who work long in the wet, from which Australia and California equally 
suffer. 

(From Colombo Observer, July 10, 1854) 
Nuwara Eliya Diggings. 
To the Editors, " Ceylon Observer,'" 
Gentlemen, — I beg to hand you enclosed a specimen of our Nuwara Eliya 
gold, the proceeds of one pan of surface earth; there is scarcely a pan of 
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earih that is washed on any of the feats that has not the same quantity of 
gold in it, but at a depth of 40 feet the gold becomes a degree larger, and 
)5radley and his party think there is no doubt but that nuggets will be found 
on the primitive or bed rock — they have now a fine shaft sunk of about 40 
feet, at the bottom of which there are little streams of water working out of 
the sides; by careful observation the precious metal can be seen washing out 
from the land, and from this indication the men at work say there is sure to 
be a treasure close at hand; the next part of the work will be to drift or 
tunnel, and in doing so, the north and south directions are the intended course. 

With the glaring facts now before us of gold being found even in sntall 
quantities^ is it not a reasonable question to a^k what do Government intend to 
do ? I most humbly think it is time that his Excellency the Governor had put 
all doubt at rest by expressing his intention to encourage or discourage the 
enterprise, as also to say what would be the reward given if gold was found 
ill paying quantities at Nuwara Eliya or its vicinity. By a statement of the 
Government intentions, a capitalist would be able to judge if it would be 
worth his while to compete with Bradley for the reward which is now §niy 
supposed will be given. There is another question, if answered by the Observer^ 
would be of infinite benefit to all parties holding property in this island. 
Would the discovery of gold in large or paying quantities do good or harm 
to the island generally ? You may perhaps think any answer to my question 
just now would be premature, and I would much like to see some discussion 
on that grand point; however anticipating as I do from reasons I will here- 
after mention, that the good to be derived from such a valuable metal being 
found in quantity would be of universal benefit to all classes of Her Majesty's 
subjects. I cannot but look on with surprise at the little that has been done 
by the Government of this island towards investigating completely this pending 
matter ; the men now engaged have not the means left them to go on 
exploring, and what individual having means within his power would invest 
it on a speculation, when in doubt as to the intentions of Government ? Let 
any man read his title-deed and the answer is there, all minerals and ^ems go 
to the Ci-own* It is supposed that the discovery of gold in this island would 
affect so much the prospects of its present staple article " Coffee," that the 
Government fear to interfere, in case there should be a cry out by the pro^ 
prietors of estates. Surely there arc no men amongst that intelligent body who 
can for one moment conceive the idea that finding gold in large quantities 
would harm their interest. If any I can from a week's experience of hard 
digging assure them that there are not 10 out oj every tJwusand coolies in Ceylon 
who would stand by the work for one week, indeed it requires a European of 
no ordinary spirit and enduranceT to remain at work from day to day for the 
term of seven days. I think in this opinion the Examifter'^s Commissioner will 
join. The attraction that gold would cause to coolies being the only reason 
why proprietors of estates can fear for, being considered as groundless by all 
who have visited the Nuwara Eliya Diggings, we will now consider the good 
which would occur to planters by the full development of the bidden treasure. — 
No. I, A. Rail -road.—Cheap transport for coffee to Colombo, and to the railroad 
tertnittus ; low freights to England and France, as our imports must increase 
so must shipping ; cheap money as exchange must fall ; cheap agency 
at Colombo, as then merchants will have more competition, and lastly, export 
duties of all kinds would fall, as our island revenue would increase to so 
great a degree by imports and land lice f ice s^ that Government could then afford 
to do so. As to superintendents becoming diggers, which I doubt, many of 
them could stick at it, I would say to proprietors that there is as good fish 
in the sea as ever was caught^ more good men could be brought out from home ; 
but to come to one point in particular, may I ask would it not benefit Her 
Most Gracious Majesty's Exchequer to find gold in large quantities ! How there- 
fore can any man suppose that the Government of Ceylon would fear the 
clamour of one particular class ! No more than would a bailiff on any gentleman's 

S 
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estate in England disrcfjard his master*s interest in the seeking for a graVel 
pit which would give profit to the man that gave him wages, in order to 
consider what harm or injury the discovery of the pit might do to some 
individuals with whom he was on terms of regard and friendship. No. No. Sir G. 
Anderson is too good a servant to his Queen not to come forward with assistance, 
when it is brought to his notice in a proper manner that such assistance is 
necessary for the full and complete development of the subject. For this end 
the inhabitants of Nuwara Eliya purpose to send a graceful and respectful 
Petition to His Excellency the Governor ; and, Sirs, your good names have been 
mentioned as bsing about the best to represent our interest here, beyond that 
to which you are ever ready to lend a hand of the people. A small fund 
has now been established by some persons at Nuwara Eliya to help, the Ma/ia 
Oya hero with his grub; but he wants more than grub, and we all want an 
outlet for the slow stream of water that runs out of Nuwara Eliya Plains, before 
the flat digging can be gone on with. 

I am, Gentlemen, faithfully yours, 
I^uwara Eliya, July 4th, 1854. Spectator. 



(From the Colombo Observer^ August 11, 1854.) 
Discovery of Gold in Nuggets. 
The Gold Seekers are persevering in their search at N. Eliya, and dceo 
digging seems really to have produced nuggets. 

(From the Examiner^ August 5.) 
The Moon Plains Diggings, Nuwara Eliya, 
We have abstained from noticing from time to time as accounts reached 
us, the progress of these works, as there was no new feature to report— the 
gold having continued in dust or small grains— now, however, that nuggets 
have been found, we at once put our readers in possession of the fact. Yes- 
terday reports reached Colombo, that on the previous day the bed rock hav- 
ing been reached, five or six nuggets were found in the washing, besides a 
larger proportion of gold dust than had previously been obtained. 

At present the depth reached is but small (about 40 feet), and it was at 
about the same distance below the surface that the digging ranged in Victoria 
for a considerable period— now, however, we hear of all the richest diggings 
in Australia being at a depth of 150, 160, and even 180 feet— and we trust 
similar results will be obtained here. 



GOLD IN SAFFRAGAM. 
(From the Qeylon Observer^ November 2, 1868.; 
We have so frequently been deceived in regard to discoveries of gold in 
Ceylon, that we are inclined to receive all fresh alarms with caution. But 
certainly the evidence seems to be in favour of real nuggets having been 
found by a *' gemming" party in Saffragam. The pieces which have reached 
the Kachcheri are from i to f of an inch in length of various breadths, 
flattened, and much like specimens from New Zealand. A mass of the weight 
of half a sovereign tested as true gold has been melted from the nuggets, 
and is declared to be 22 carats— better than sovereign gold. The friend who 
sends us this intelligence anticipates " Railway to Ratnapura and to Adam's 
Peak'" Who can say? If not for gold yet for iron. If there are plenty 
of such nuggets as have reached Colombo, Ceylon will pass through a new 
phase, and the steam engine which is on its way out to be used for "gem- 
mine" will be the precursor of multitudes. The gem region is just the re- 
gion where gold might be looked for, and we shall not be surprised if this is 
'a real and great discovery. 
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gb:ms and minerals. 

{From Mr. Saunders* Jd ministration Report on ike Sabaragamima Distriit for rS6i). 

There is little to say under this head, but to repeat my opinion, and 
the same has been held by almost every Assistant Agent for the last 20 years, 
that a very fair revenue might be derived by licensing diggers on waste lands 
and in streams. I beg to invite attention to my letter No. 361 of the 5th 
September 1867, and the connected papers on the subject. About ;f 3,000 worth 
of gems arc said to have been found on private lands during the year, including 
two very fine cats' -eye priced at about jjaoo each, but no other stones of re- 
markable valuf. 

No active steps have been taken in the matter of the "gold" discovery, 
though the Government Agent forwarded a few of the grains, or rather nug- 
gets, for the inspection of Mr. IJrough Smyth, the Minister of Mines at Victoria, 
and that gentleman reported that he had carefully examined them, and was of 
opinion that they had not travelled far, and that ji careful search in the neigh- 
bourhood would probably be repaid. 

Owing to the sudden fall in the price of plumbago, the digging for this 
mineral has not been so briskly carried on as I had anticipated and hoped. I 
believe the quality of the plumbago found in this district is very good, but 
the cost of transport renders it less remunerative to dig here than nearer Colombo 
or other ports of shipment. 



GOLD IN TIIE SABARAGAMUWA DISTRICT. 
{Reports from the Assistant Agent, Mr, Saunders , to the Government.) 

Ratnapura, December 1868. 

Sir, — I have the honor to report to you that gold has been discovered in 
Sabaragamuvva, under circumstances which, in my opinion, justify my asking 
the attention of Government to the matter. 

You arc aware, Sir, that there are some old gem pits and some untried 
land («old to private parties by Government) on the north bank of the Katugas 
Klla, which flows at the bottom of the garden attached to the Assistant 
Agent's house. Some of these pits have lately been and are still worked by 
the jailer at Ratnapura and others. The attention of the diggers or washers 
has frequently been attracted to pieces of bright metal amongst the dark black 
sand which they dug up, but for some time this was supposed to be mica, or, 
as the natives called it diya-rattrang (water gold), curiosity, however, prompted 
the jailer to collect some of it, wash and smelt it — he brought samples to 
me for inspection, and I thought it worth while to forward them to you. I 
wish them now deemed to be submitted with this letter. 

On your informing me that the gold when tested was found to be good 
quality, it became my duty to look into the matter more closely, and for this 
purpose I made the acquaintance of Mr. William Murray (a gentleman owning 
coffee estates in Rakwana), who for many years worked in the gold lields at 
Ballarat and Bendigo, &c., who has thereby a thorough practical knowledge of 
the proper means to be adopted in searching, digging, and washing for gold. 
I saw Mr. Murray on Monday, but his business would not allow of his leaving 
the estate at once, and he was (like myself) somewhat doubtful as to the im- 
portance of the discovery, but he very kindly said he would come to Ratnapura 
when leisure permitted him, and yesterday he ran in for a few hours. We 
went to the pits, and watched the manner in which the black heavy sand 
was turned up — some baskets full were washed, dried and sorted — and Mr. 
Murray expressed himself completely astonished at the result. On viewing the 
samples which after a few rough washings were in a white bowl, he exclaimed 
** ah ! that's the real stuff, and no mistake if a sample like that w\s found 
in a cUim at the * Ovens, * the whole of Ballarat would be prospecting thQ 



Digiti 



ized by Google 



60 GOLD IN CEYLON. 

flat. " Mr. Murray could hardly conceal his excitement as he conduclcd his 
operations, and it is quite clear to me that he at least considers the discovery 
to be very important. I felt seme delicacy in questioning him, or if 1 may 
use the expression, in "pumping" him on the subject, as I uas unable to tell 
him what steps the Government would take with regard to the rights of private 
parlies in the event of gold being found in workable qucijlilics, nor was it 
m my power to tender him, or premise him any remuneration for a detailed 
report, lie was however most obliging in the matter, and exprcscd his 
willingness to assist Government in any way in his power, lie declares the 
prospect to be most encouraging, and the discovery to be well worthy of the 
most thorough investigation. He thinks that these washings arc probably 
from a false bottom, which would account for the smallness of the grain, 
and that the real bottom is not yet touched. He recommends that one or two 
shafts should be sunk to try and find a lead— a few ''washing boards" (which 
he described worked at the stream), and the neigh twurhood fairly prospected. 
Until the views of the Government in the event of the discovery ^ becoming 
important are made known to me, I can take no further steps. I can neither 
stimulate nor control private searchings, nor can I even reply to enquiries made 
upon the subject. Two or three points I consider require to be at once decided. 
Firstly, will the Government put forward any claims to gold found in lands 
sold at high prices expressly as "gemming lands?" Secondly, what claim will 
Government assert to gold found in ordinary private lands? Thirdly, what 
inducements or facilities will Government offer to persons to search for gold 
on Crown lands and in river beds ? 

The question of "claims" when gold is found, rules and regulations for 
working, export duty, &c., &c., may of course be left for consideration, until we 
are assured that the discovery is complete. 

If I may be allowed to make a suggestion, I would ask to l)e authorized 
to request Mr. Murray to give the Government a brief report of his visit, with 
his opinion on the prospects of success and the immediate steps that should 
be taken to devclope the discovery. If he advises measures similar to those al- 
ready stated, I would recommend that he and the Director of Public AVorks 
be associated with me in carrying out the preliminary experiments with authority 
to spend say ;£^ioo, and then report the result to Government. I mention the 
Director of Public Works as a thoroughly practical man, who would probably 
know where to get and how to apply the skilled labour required to the best 
advantage. If this officer cannot be spared, the Surveyor-General would per- 
haps be able to undertake it. Should His Honor the Officer Administering 
the Government, or you desire further information from me, before taking any 
steps in the matter, I think it would be well that I should at once wail \i\x)n 
you in Colombo. I may mention that it is my present intention to apply for 
a month's leave of absence, the 26lh instant, to visit Colombo, but my applic- 
ation will be restricted to a few days in December, if the exigencies of the 
public service demand my attendance at Ratnapura. — I have, &c., (Signed) F. 
K. Saunders, Assistant Government Agent. 

No. 598— B. Ratnapura Rachcheri, Dec. Ki, 180H. 

Sir, — I have the honor to forward to you copy of a letter addressed lo me 
by Mr. Home stating the terms on which he is prepared to prosecute a search 
with the view of ascertaining if gold in large quantities exists in Ratnapura. 

I think the terms worthy of the attention of Government, and with slight 
modifications I venture to recommend a favourable consideration of them. 

It will be seen that Mr. Home trusts entirely to the liberality of Government 
as soon as the discovery of a gold reef is made, the Government is to be 
informed, and Mr. Home is to be rewarded according to the value of his 
discovery. This is precisely the manner in which the Government of New South 
>Vales treated with Mr. HargreaYes, the discoverer of gold at Bathurst, when 
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he iniiouuccd that he had found gold. But in the present instance, no valuable 
discovery has as yet been made. 

Thcr/2 arc indications of gold in the neighbourhood, in fact nearly one ounce 
of gold dust has already been collected, but careful and steady search is necessary 
to ascertain beyond a doubt whether or not gold in quantity exists. 

I proposed to you in my letter that Clovcrninent should undertake this 
preliminary search, but if a private individual conies forward, and in hopes of 
the reward undertakes the task and risk, I think it would be more advantageous 
to employ him. 

I would suggest that Mr. Home's terms be amended thus: — 

That the Government do give to him (and I think to him and his servant 
only so long as they steadily work) the right to dig and follow up the present 
lead, he paying a liberal assessment for all damage done and rendering an 
account of all gold found, and that, as soon as gold in quantity be found, the 
Government do take over the discovery, paying Mr. Home a liberal reward 
according to the value of the discovery when ascertained. 

It must be evident to anyone that no private individual could under- 
take to trace a lead or vein of gold to its source through numerous private 
lands without the aid of Government, and when Mr. Home states that he 
will either pay the full value of the land through which he may require te 
pass or merely the damage done by him in digging up the land (at the option 
of the land owner), I think his proposal is very liberal. It must be borne in 
mind that supposing private owners of land to have any claim to the gold 
beneath the surface, Mr. Home's proposal does not affect them, for the instant 
the gold is found, the Government takes over the discovery, and may allow 
the land proprietor to pay only a royalty of 5 per cent, whilst on Crown land 
finders pay 10 per cent. These I believe are the rates of royalty charged in 
New Soulh Wales, and it is evidently the interest of every proprietor to assist 
in a search which may lead to the gold being found in or near his land. 

I need hardly say that in recommending these proposals I assume that the 
Government considers the discovery of gold a thing to be desired and encouraged. 
Certain settlers will, of course be found, from fear that the industrial pursuits 
of the country may be interfered with, to opix)se it, but experience has shewn 
that the Governor-General of New South Wales was right when he stated 
that it would have been as futile to attempt to stay gold digging as to stop 
the tide, and that on no just or sound principle of Government could it be 
justified. 

The evil to be apprehended is uncertainty, and a rush of persons to a 
field which may turn out valueless. Disappointment would induce recklessness, 
disorder, and distress, but if it was known that a search was being made, and 
that its results would be duly proclaimed, public excitement would be kept down 
and ordinary business be uninterrupted. It seems to me to be our duty to 
encourage and promote any search that will at once and for ever settle the 
disputed question, and if it should be that gold in quantity is really found, we 
ought to be, and I trust we should be found thankfully prepared to take advantage 
of the wealth which Providence opened up to us. — I have &c., (.Signed) F. R, 
Saundkrs, Assistant Government Agent. 

To the Govt. Agent, Western Province. 

Ratnapura, December 11, 1868. 

Sir, — I have just returned from visiting the Ratnapura gold field, where 
the sample was taken from, which I saw at the Kachcheri, the gold I found 
at Ratnapura appeared the same as what had been found previous to my going 
there. I believe from the experience I have had in gold mining elsewhere, 
that gold could be got at Ratnapura in paying quantities, if systematically 
worked by an experienced miner. I would therefore propose to Government 
the following:-* 

That I aiouc may be allowed to search within a radius of 2 miles from 
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the point where the first tracings of gold were discovered for a period of two 
years, and request that Government take all such private lands as the gold can 
be traced on to, as for public purposes the necessary assessment being defrayed 
by me, or that the Government do secure to me the right of digging along 
and through private lands, until I arrived at the quartz reef, paying compensation 
for any damage, and in the event of my sticking a payable quartz reef, my 
reward to be averaged according to its value, I retaining the right of working 
the same at the rate of. royalty or duty claimed by the Government of Victoria.— 
I have, &c. (Signed) John W. Home. 

F. Saunders, Esq., Assistant Government Agent, Ratnapura. 

No. i6. Government Agent's Office, Colombo, January 13, 1869. 

vSiR,— With reference to your letter No. of the 1 6th ultimo, I have the 

honor to annex for your information Copy of one No. 12, dated the 9lh instant, 
from the Colonial Secretary with iis annexure. I have, &c., 

The Assistant Agent, Ratnapura. (Signed) V. R. Saundkrs. 

(Capifs.) 

Ko. 12. Colonial Secretary's Office, Colombo, January 9, 1869. 

Sir,— I have referred to the Queen's Advocate your letter of the iSth ultimo. 
No. 818, with its enclosure from your Assistant at Ratnapura, relative to a 
proposal made by Mr. Home to prosecute a search with the view of ascer- 
taining if gold in large quantities exist in Ratnapura. 

I am now directed to transmit to you copy of a communication received 
from the Queen's Advocate in reply to the reference from which you will observe 
that he is of opinion that the Ordinance No. 2 of 1863 does not empower the 
Government to take up private lands for the purpose of ascertaining the existence 
of gold therein. 

I am to add that it would be impossible to concede to Mr. Home the 
exclusive privilege of searching within a radius of two miles, and he must trust 
to the liberality of the Government to reward him according to the value 
of his discovery, if gold should be found by him to exist in remunerating 
quantities. I have, &c., (Signed) J. Swan, for Colonial Secretary. 

The Government Agent, Colombo. 

No. 381. Colombo 31st December, 1868. 

Sir, —With reference to your letter No. 589 of the 24th inst. I have 
the honor to state that the Ordinance No. 2 of 1863, which enables the Government 
to enable the Crown to take possession of private lands for the public uses, does not, in 
my opinion, authorise the taking of private lands for the purpose of ascertaining 
the existence of gold therein. 

That Ordinance provides for the taking of private land for an ascertained 
public purpose, such taking being shewn to be ** necessary for the public 
advantage." It is not consistent either with the letter or spirit of that enactment 
that the Government should deprive a subject of his laud for the speculative 
purpose of ascertaining whether or not gold can be found in it. 

I have, &c.. (Signed) R. F. Morgan. 

GOLD IN INDIA AND AUSTRALIA. 
(From the Madras Mail, March 28, 1881.) 
The Government of India in analysing Mr. Brough Smyth's famous report 
rsmarked : — ** If we omit the altogether exceptional sample from Wright's LcTel 
which gave 24J: oz. per ton, and the picked specimens from the same workings 
which gave 2$^ oz. per ton, wc get 88 samples, yielding an average of i oz. 
8 dwts. 22 grs. of gold per ton." That was the result of Mr. Brough Smyth's 
explorations in the Wynaad over a period of eighteen menths. Let us com- 
pare these figures with actual mining results in Australia. The actual yield 
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from quartJS-mmes in Queensland was about equal to Mr. Brough Smyth's 
average specimens in the Wynaad. The average yield in New South Wales 
for the same year was I oz. 5 dwts. 7 grains per ton. There is no lack of 
rich "specimens'* in Australia as in the Wynaad, but experience has taught 
the Australian miners not to attach too much importance to specimens. The 
average yield of a mine, over a period of time, is a far more certain 
indication of the value of land in the neighbourhood for mining purposes. 
With the above figures befote us, we may well ask ourselves what there is 
to justify the high prices that have been paid for mining lands in Southern 
India ? This is a matter, however, that chiefly concerns speculators in England ; 
if they are satisfied it is not for Indian landholders to complain. 

The reports before us contain some useful hints for the managers of the 
companies that are commencing operations in our midst. The importance of 
having improved machinery is strongly insisted on. Though the gold-saving 
appliances in Queensland are acknowledged to be ** the most modern and 
proved obtainable in Aastralia," yet, we are told, it has been demonstrated by 
practical assay that as yet, ''only about 50 per cent of the gold contained in 
quartz is obtainable by our appliances. In some few reefs, where the mundic 
is largely impregnated with sulphides, especially zinc and lead, and nothing 
like 50 per cent of the gold can be obtained, even when the reverberating 
furnace is used." Indeed the importance of ihe proper treatment of tailings, 
and matter which has passed through the quartz-crushing mills, is becoming 
universally recognised. The Queensland report avers that one-seventh of the 
yield of gold in one district had come from the ** pyrites works, '* the owners 
of which are supposed to have made large profits. It is worthy of remark 
that the total value of quartz-crushing machinery in Queensland, is put down 
at ;f 270,000 only, a small sum in comparison with this capital that has al- 
ready been raised for mining in India. But with this machinery, the yield of 
quartz-gold in the colony in 1879 was about 190,000 ozs , worth at ;i'3-ios. 
per oz., about ;f65o,ooo. The yield from alluvial mines (chiefly worked by 
Chinese) in the same year, was 98,815 ozs. The total yield of gold for the 
year was 288, 556 ozs., valued at £ 1,009,946, the number of miners being 
3,191 Europeans, and 5,621 Chinese; and the average earnings of each in- 
dividual miner was j^ii4. For the year 1878, the earnings were as low as ^174. 

From the same ofllctal documents, we gather the interesting fact, that the 
total Australian gold supply from :85i to 1878 was £240,000,000. Aad 
yet gold-mining flags in Australia, though any quantity of auriferous land may 
be had for £1 an acre. " The want of means to carry on prospecting oper- 
ations for the discovery of the new gold-fields, and the gradual exhaustion of 
those easily worked deposits of our known gold-fields, have been the main causes of 
the decrease in the number of our gold-miners, and until new fields be opened, 
or the necessary capital and skill for working the deeper or more difficult 
deposits of our older gold-fields be forthcoming, an increase of our gold-yield 
can scarcely be expected." Such is the opinion of Mr. Harrie Wood, the 
experienced Under-Secretary for Mines at Sydnejr. It is some consolation to 
reflect that gold-mining in India will not languish for want of capital. 



GOLD IN CEYLON. 
(From the Cf;yiou Observer^ April 7th, 1881.) 

The following is Sir Samuel Baker's reference to the first discovery of gold 
in Ceylon : — 

It has hitherto been the opinion of most writers on Ceylon that the pre- 
cious metals do not exist in the island; and \>v. Davy in his work makes an 
unqualified assertion to that effect. But from the discoveries recently made, I 
am of opinion that it exists in very large quantities in the mountainous dis- 
tricts of the island. It is amusing to see the positive ass^^ins of a clever 
man upset by a few uneducated sailors. A few men oiX^ latter class, who 
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had been at the gold-diggings both in California and Australia, happened td 
engage in a ship bound for Colombo. Upon arrival, they obtained leave from 
the Captain for a stroll on shore, and they took the road towards Kandy, and 
when about half-way, it struck them, from the appearance of the rocks in the 
uneven bed of a river, called the Maha Oya, * that gold must exist in its 
sands.' They had no geological reason for this opinion; but the river hap- 
pened to be very like those in California, in which they had been accustomed 
to find gold. They accordingly set to work with a tin pan to wash the 
sand, and to the astonishment of everyone in Ceylon, and to the utter con- 
fusion of Dr. Davy's opinions, they actually discovered gold I The quantity 
was small ; but the men were very sanguine of success, and were making their 
preparations for working on a more extensive scale, when they were all 
prostrated by jungle fever; a guardian-spirit of the gold at Ambepusse, which 
will ever effectually protect it from Europeans. 

They all returned to Colombo, and, when convalescent, they proceeded to 
Nuwara Eliya, naturally concluding that the gold which existed in dust in the 
rivers below must be washed down from the richer stores of the mountains. 

Their first discovery of gold at Nuwara Kliya was on the 14th of June, 
1854, on the second day of their search in that locality. This was found 
in the * Vale of Rubies.' I had advised them to make their first search in 
that spot for this reason; that, as the precious stones had there settled 
in the largest numbers, from their superior gravity, it was natural to con- 
clude that, if gold should exist, it would, from its gravity, be somewhere 
below the precious stones, or in their vicinity. 

From the facility with which it has been discovered, it is impossible to 
form an opinion as to the quantity or the extent to which it will eventually 
be developed. It is equally impossible to predict the future discoveries which 
may be made of other minerals. It is well known that quicksilver was found 
at Colta, six miles from Colombo, in the year 1797. It was in small quanti- 
ties, and was neglected by the (iovernment, and no extended search was prosecuted. 
The present search for gold may bring to light mineral resources of Ceylon 
which have hitherto lain hidden. 

The minerals proved to exist up to the present lime are gold, quick-silver, 
plumbago, and iron. The two latter are of the finest quality, and in immense 
abundance. The rocks of Ceylon are primitive, consisting of granite, gneiss, and 
quartz. Of these the two latter predominate. Dolomite also exists in large 
quantities up to an elevation of 5,ocx) feet, but not beyond this height. 



CAUSES OF SUCCESS AND FAILURE IN MODERN GOLD-MINTNCl. 

(From the Ceylon Obsetver^ April 18th, 1881.) 

The Jotinml of the Society of Arts for 2 1st January contains a paper read 
by Mr. A. G. l^ck on the above subject. In opening Mr. I-,ock stated that 
the ** Stock Exchange Year Book" for 1880, reveals the fact that 
;f 2,240,449 of English share capital was|invcstcd in so-called " gold-mining " enter- 
prises at the end. of 1879. An analysis of this sum shows it to be composed of : — 
;f 871, 658 which has never paid a dividend. 
362,041 which has paid none for some years past. 
110,000 which is paying about 3 per cent. 
896,750 which is paying 10-50 per cent. 

jf 2,240,449 

In other words, more than half this large amount is utterly unremunerative. 

To this fact, Mr. Lock said, was no doubt due the suspicion with which the 
enterprise haj come to be regarded, whereas, if properly conducted, none was 
safer or more profitable. The causes that determine the success or failure of an 
undertaking were stated to be as follows : — 

1. The soundness of the constitution of the undertaking. 
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2. The presence of gold in the property, and the existence of the ordinary 
facilities for mining operations. 

3. The knowledge of how to extract the gold in the property, and the 
provision of suitable appliances for the purpose. 

Mr. Lock mentioned the several conditions under which gold occurs, viz : — 

(1.) In the form of scattered grains and nuggets, in alluvial deposits, having 
been liberated by natural causes from its original matrix ; (2. ) In the form of 
grains and leaves, in mineral veins (principally quartz), still enveloped in its 
matrix, but not associated with any other metals, and technically known as 
*'free" gold; (3.) In the form of grains, imbedded in and most intimately 
associated with (not chemically combined with) various other metallic compounds, 
chiefly sulphides and arsenides, and commonly known by the comprehensive 
term ** pyrites," disseminated throughout veins of quartz or other mineral. 

The first class Mr. Lock passed over, as there is less difficulty and making 
expense in treating it. The process of crushing and stamping was then described, 
the best forms of stampers and proper order of their drop being detailed, 
Mr. Lock said: — 

I would here direct attention to a class of stamps recently brought into 
notice, which though requiring certain modifications to fit them for gold ore 
crushing, yet are decidedly a step in the right direction — I refer to W. Rasche's, 
of Melbourne, ** direct acting " battery. Husband's and Sholl's Pneumatic stamps 
and Patterson's '* Elephant " stamps. They are all based upon one principle : 
the battery consists of two jgtamps only, driven at a great speed (160 to 200 
blows per minute), and weighing only 2 to d cwt. each, their main differences 
lying in the means adopted for securing the speed. The perfection of stamping, 
so far as quantity is concerned, would be gained by allowing each stamp in 
a battery to work iudepcndently, and to surround it on all sides by screens. 
One reason why some of the stamps in Victoria and America crush so much 
more than others, is, that they have screens both at the back and at the front 
of the battery. An excellent little stamp for prospecting purposes has been quite 
lately invented by Dunham. It can be driven by mule or hand-power, and 
is exceedingly portable ; the stamp is surrounded by screens, and consequently, 
permits the maximum of duty to be reached. 

The appliances for arresting the gold (both free and pyritous) rendered 
separable by the stamping operation were then described, these being divided 
into the mercury or amalgamation methods and the blanket-tables. Under the 
first head Mr. Lock said : — 

A very effective arrangement of blanket-tables and mercury troughs, adopted 
by the largest Victorian companies, is as follows : — ^The material leaving the 
stamps is led into a trough, having a perforated plate at the bottom to keep 
back any coarse stuff, by which it is easily distributed; thence it passes into 
three connected troughs, containing mercury, dropping from the first into the 
second, and from the second into the third. Each of these troughs, is fitted 
with a splash-board, which, reaching down to within a certain distance of the 
bottom compels the falling matter to penetrate the mercury more or less before 
escaping over the lip of the trough. Each trough has a tap hole on one side, 
by means of which the amalgam may be drawn off. The whole of the con- 
trivance is under lock and key, which prevents stealing. At the end of the 
blanket-table, another similar trough is placed, through which the material passes 
before entering the waste-trough. The amalgam formed in all these troughs 
is periodically removed. 

The causes of success and failure of the blanket-tables were also described, 
as well as the treatment of the blanket sand by barrel amalgamation. The 
treatment of the tailings, a matter of considerable trouble, and largely neglected 
in well-paying mines, was then gone into, it being shown how much gold at 
present lost might be saved, Mr. Lock then described the operations necessary 
for separating the ore from the pyrites; in which amalgamation also takes a part. 

9 
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Mr. Cosmo Kewbery was spoken of as having introduced several improvements 
in these processes. The paper concluded with some illustrations of failure and 
success from using unsuitable and suitable appliances respectively. Regarding 
the latter we quote the following:— 

The first and most prominent example is the well-known Port Philip Co., 
of Victoria, to whose managing director, Mr. Rivett Bland, the science of gold- 
mining is much indebted. This company has to raise its ore from a depth of 
700 to 1,000 ft. During the past 10 years, it has treated 600,531 tons, the 
average yielded of which was 6 dwt. 13 gn, the extremes being 3 dwt. 23| gr. 
in 1873, and 7 dwt. 21 gr. in 1878. The same company has treated 3,692 tons 
of pyrites, yielding an average of 4 oz. 3 dwt. 17 gr. of gold, when concentrated. 
The average total cost of treatment has been £'6 13s, 7d. a ton: the average 
profit, £1^ 5s. Another Australian company, getting part of its ore from surface 
workings, has profitably crushed 283,550 tons, with an average yield of 2 dwt. 
22 gr. Another treated 7,453 tons in seven months, with a return of 2 dwt. 
10^ gr., and paid ;f 2,101 10s. profit. Another realises a large profit from a 
yield of only 1 dwt. 14 gr. per ton of ore crushed. But the most remarkable 
of all is the Imperial Company, at Ballarat, which has treated 2,100 tons of 
quartz, affording only 21*99 gr. of gold per ton, with a fair margin of profit 
on the operation; in other words, it has made money out of material which is 
only one-tenth part as rich as the non-pyritous material which its neighbours 
are throwing away. 



GOLD IN CEYLON. 
(From the Ce}flon Observer, April 23, 1881.) 

It is evident that in the preliminary operations necessary to the development 
of a gold-mining industry in Ceylon, private enterprise is to do the work with 
little or no aid from Government. It has been so, to a great extent, in reference 
to ** new products." Vastly different is the relative positions of the Government 
and private planters in reference to cinchona cultivation, for instance in Java 
or India and in this island; and in regard to gold, we have the so-called slow 
and old-fashioned Indian Government at a very early stage indenting on the 
services of the highest living authority, Mr. Brough Smyth, for an elaborate 
survey and report of their supposed auriferous region, while as we have stated, 
the whilom progressive Executive Administration of this island is content to 
sleep over the business, and to allow the merchants and planters individually 
to do the best they can to discover whether paying quartz reefs with gold 
exist in the country. No one can read Mr. Brough Smyth's elaborate report 
(lying before us as we writeJi covering 100 folio pages and referring mainly 
to "the gold mines of the South-Eastern portion of the Wynaad and Carcar 
Ghaut," without feeling that had Sir Henry Ward or Sir William Gregory 
administered here in 1879-80, instead of Sir James Longden, an official request 
for the services of this officer would have been transmitted to Madras long 
before the general public had begun to look around for the means of securing 
professional advice for themselves. 

The opportunity, however, for timely official action is past; for we learn 
on good authority that a Colombo mercantile house, Messrs. Alstons, Scott & 
Co., have already decided to endeavour to secure the aid and advice of Mr. 
Brough Smyth in reference to some of the hill properties under their charge. 
As a preliminary operation, blasting for specimens of the the quartz cropping 
out on Amblakande and other estates in the Dolosbage district is now being 
carried on, and the resulting specimens will be laid before Mr. Smyth, who, 
if he considers them favourable, will be asked to visit and report on the 
district. In other directions practical steps have been taken of much 
importance. Mr. A. C. Dixon has been sent to the Sabaragamuwa (Rakwana) 
district on a mission connected with the prospecting for gold as well as gems. 
It is not unlikely that this enquiry may eventuate in the Ratnapura (**City 
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of Gems *') or Sabaragamuwa Gold and Gems Mining Company, Limited, with 
a London as well as local directorate ; but a good deal will depend on the 
nature of Mr. Dixon's report. In still another direction, the services of Mr. 
Harvey, a gold-mining authority, have been utilized during his few days* stay 
in the island. This gentleman has, we believe, paid a hurried visit to the 
Kadugannawa, Ambagamuwa and Matale districts previous to his departure to- 
morrow by the French steamer for Europe. We have not heard the result, but 
from among the quartz specimens sent to this office, Mr. Harvey, a few days 
ago, picked out one piece (received from Amabagamuwa) as affording favour- 
able indications of a gold-yielding reef. The sand sent to us from the neighbour- 
hood of Nuwara Eliya also favourably impressed Mr. Harvey, for, if auriferous 
as it appears to be, it could readily be made to give up 90 per cent of the 
precious metal contained in it. The specimens of quartz sent to us are, how- 
ever, far too small for the miner's or geologist's purpose: blocks two feet in 
length would apparently be more to the purpose than pieces of a few inches 
in size. In a few days we are likely to have another gold prospector and 
geologist in the island in Mr. Macdonald Cameron, and we trust he will 
have an opportunity of visiting the interior of the island and obtaining some 
idea of our supposed auriferous region. The point now is whether the planters 
in several of the districts within this region should not take common action 
to ensure a suitable examination of their country. We have received notes of 
a meeting, held by the " Wynaad Planting and Mining Associations " on the 
16th March last which shews how our neighbours over the water act together. 
We make a few extracts to indicate that our District Associations in some 
cases— say in Dolosbage, Ambagamuwa, Rakwana, Matale and Rangala— may 
well add •'Mining" to their "Planting" designation and so treat with Gov- 
ernment or gold prospectors as they may deem fit on this new subject of 
enquiry. The Wynaad planters have, it seems, been asking the Government to 
do more than it bargained for. We read : — 

Gold Minings'. — Read reply from the Government of India to the Associa- 
tion's request for the services of a Mining Engineer to report on the district 
of South Wynaad. 

The Government are of opinion that enough has been done on their part 
to develop the new Industry and that it must now be left to private enterprise. 
—Recorded. 

The Government of Ceylon could not well answer our District Associatioi^i. 
that they had done enough already to develop the gold-mining enterprise. It 
is satisfactory, however, to learn that in answer to enquiries already made, our 
local Executive— if they are not prepared to call for Reports, — are inclined 
to impose the fewest possible restrictions on the new enterprise in connection 
with the mining rights of the Crown. In this connection we may quote 
from Mr. Brough Smyth's report to the Madras Government: — 

This is not the place to discuss the manner in which lands should be leased 
for mining purposes, nor would it be right to offer opinions which might be 
opposed to the policy of the Government, but it is perhaps proper to suggest 
that regulations should be framed and published under which persons could 
make applications — 

1st. — For licenses giving the right to "prospect" for gold, 
2nd. — For leases of lands containing auriferous rocks. 
3rd. — For licenses to take and divert water for mining purposes. 
The manner in which lands held under the various tenures should be dealt 
with, the taxes (if any) to be paid by landholders who grant leases for gold- 
mining purposes, and the method of assessing mining properties are questions 
solely for the consideration and final decision of the Government. It is, how- 
ever, now well ascertained in countries where gold-mining is an established 
industry, that the fewer impediments placed in the way of mining enterprise 
and the lighter the exactions, the more certain are the profits to the revenue. 
The State gains largely indirectly, and, in sacrificing the revenue which might 
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be obtained directly by laying imposts on the miner, it encourages him in his 
labors and leads him to undertake explorations which, if he were heavily taxed 
he would never contemplate. 

At a general meeting of the Nilgiri and Kotergherry Planters' Associa- 
tions held at Ootacamund on the 31st March last, the following Memorial to 
the Governor of Madras in reference to Mining Rights was adopted. We ex- 
tract the portions of interest to us in Ceylon : — 

Humbly Sheweth. — That your petitioners are land owners and coffee planters 
on the Nilgiri Hills and in Wynaad, possessing large tracts of land held 
under different tenures. That the development of the mining enterprise has led 
your petitioners to examine their titles, especially with reference to mining rights 
and having in many cases found that they are pronounced at home to be un- 
satisfactory and uncertain, your petitioners have determined to represent their 
grievances to your Excellency's Government, with the earnest prayer that this 
memorial may receive your Excellency's favourable and very early consideration. 
/. — Gavernmmt Notification^ dated 19M October 1880, re-mining leases. 
The terms laid down in this notification have already been found to be 
a prohibition of business. Several sales of properties have been hindered by 
the restrictive terras, thereby causing loss to proprietors, and a complete block 
to private enterprise. The rule restricting applicants to blocks not exceeding 
thirty acres is impracticable, considering that the flatness of most of the Indian 
reefs gives so small an area of stone to be depended upon for the large ex- 
penditure of machinery, even if the lode be present under the whole thirty 
acres of surface. Added to this is the risk of the stone, from such small 
blocks, being worked out before the great expense attached to the erection of 
such costly machinery, can be recouped adjoining blocks in the meanwhile being 
probably allotted to other applicants. 

The following conditions, laid down in the notifications, are also render- 
ing the proper development of reefs on Government land impossible: — 

Cofidition 3. — ** That within three months from the date of the execution 
of the lease, not less than five labourers per acre, shall be regularly employed, 
during the ordinary hours of labour, on bona fide mining operations on each 
block, in such manner as the Government may approve. Returns of the number 
of labourers employed per diem, shall be sent to the Collector or Commissioner 
at the expiration of each month." 

Cotidition 4. — •*That the lease shall not be sub-let or assigned without the 
consent of Government being previously obtained.'* 

It has occurred to your petitioners that terms somewhat as follows might 
be found much more advantageous to Government and tend to the development 
of the industry by encouraging private enterprise: — 

I. — That prospecting grants be given over a considerable area, say one 
square mile, for a period of at least six months. This will enable the pros- 
pector to learn the strike and dip of the reef on the land he has selected, 
and whether it is continuous, ana it will enable him to secure such portions 
as he may have found of value, without the fear and risk of his losing the 
reward of his labour, his neighbours taking advantage of his knowledge. 

2.— That a mining lease may be given on the whole, or such portion of 
the area granted for prospecting as the applicant may select within the above 
stipulated period of six months. 

3. — That there be no restrictions regarding employment of labour. 
4»~That if an applicant has satisfactorily provided for the working of any 
block cither by transfer to a Company or otherwise, he may be allowed to 
apply for and to take up another. 

II. — Your petitioners would now address your Excellency with reference to 
land held on puttah tenure. From the notification above referred to it appears 
that the rules and conditions apply only to Government waste lands, hereafter 
to be taken up and not yet leased to planters, as it is distinctly addressed to 
'persons desirous of obtaining permission to mine for gold on Government 
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waste lands in the Wynaad or Nilgiris." It is therefore evident that the orders 
passed in the notification, cannot have reference to any but Government waste 
lands» and that the position of holders of land on puttah tenure has not yet 
been defined by Government. Your petitioners would urge that inasmuch as the 
tenure of land held under puttah title is of a permanent nature as regards 
the terms for which the land is held, the Government should, if it is intended 
to claim any mining rights, specify distinctly the grounds on which they pur- 
posed to do so. They submit that as the majority of such lands were held by 
private individuals prior to the assumption of rights by the British Government it is 
necessary that Government should show that these lands were formerly held by 
with some reservation of mining rights. Your petitioners urge that the right 
to mine or wash for gold, was not withheld even by Jammies, but a tax was 
imposed on such operations, and that mining was carried on many years ago 
in Nanjanaad and elsewhere. Your petitioners therefore pray that an order 
may be passed by Government speedily, distinctly declaring their policy as 
regards this question and your petitioners beg further to refer your Excel- 
lency to a reputed despatch of the Government of India, No. 7, dated 7th 
September 1879, to the Secretary of State, which your petitioners have been 
led to understand distinctly says '*that, acting under the opinion of legal ad- 
visers, it has been determined that the Crown has no prerogative rights over 
. ^old-mines outside the Presidency Town." 

[Ill — is on the subject of land escheated.— Ed.] 

IV. — Your petitioners embrace this opportunity of bringing to the notice of 
your Excellency the growing needs of the gold district in Wynaad. Telegra- 
phic communication is urgently required, and has already been represented to 
the Madras Government, but no steps appear to have been taken to meet this 
great want. It is difticult to form statistics of the probable returns, but there 
is no doubt it would amply repay the outlay : each company in Devellah (now 
about sixteen in number) would probably spend at least Rioo a month and 
there would be a large amount of business, apart from the mining enterprise. 
The odds, your petitioners would also urge, demand the immediate attention 
of Government. In the transport of heavy machinery to the mines, great diffi- 
culty has been experienced, and your petitioners would respectfully request that 
the roads may be put ' in thorough order, and bridges strengthened between 
Ootacamund and Neddiwuttum, thence to Devallah and Beypore via the Car- 
coor Ghaut. 

V. — In view of the rapid extension of the gold mining industry during 
the past year, your petitioners would respectfully request that a Gold Com- 
missioner be appointed to secure practical and uniform policy as regards gold 
mining generally. . 

On the gold prospects in Southern India generally, it may be remembered 
that Mr. Brough Smyth summarized his views as follows :— - 

I hope I have expressed with sufficient distinctness the opinion I entertain 
respecting the gold fields of South-east Wynaad. 

The facts will speak more strongly than words to those acquainted with gold 
mines. Gold has been found on the south near Eddacurra and on the north 
near Nellacottah, on the west near Vyteri, and on the east as far as Boling- 
broke, that is to say, over an area of more than 500 square miles. 

The reefs are very numerous and they are more than of the average 
thickness of those found in other countries; they are of great longitudinal 
extent, some being traceable by their outcrops for several miles;, they are 
strong and persistent and highly auriferous at an elevation of less than 500 
feet above the sea, and thjy can be traced thence upwards to a height of 
nearly 8,000 feet; near them gold can be washed out of almost every dish 
of earth that is dug; the proportion of gold in some of the soils and reefs 
in the neighbourhood of Devala is large ; and, the country presenting the 
greatest facilities for prosecuting mining operations at the smallest cost, it 
must be apparent to all who have given attention to this question that, sooner 
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or later, gold-mining will be established, as an important industry in Southern 
India. 

The retardation of this event will be caused, not by the mcagreness of 
the resources— they are large, — but probably by the mistaken notion that where- 
ever there is gold, all the care, all the forethought that would be deemed 
requisite in other pursuits may be disregarded in conducting mining operations. 

We have little doubt of a report as favourable being the result of a similar 
examination of much of our hill-country; while in reference to the working 
of the reefs, the convenience for transporting machinery, the available water 
power, the supply of labour and the healthfulness of the climate, there can be 
no question that Ceylon presents very great advantages. 



GOLD AND GEMS IN CEYLON. 
(From the Ceylon Observer, K^vX2^i>\, i88i.) 

We have received from Mr. Auwardt specimens of quartz from his pro- 
perty, Mount Pleasant, near Galle. In these there is no appearance of gold, 
but a good deal of black mica. In some samples previously furnished, Mr. 
A. C. Dixon discovered traces of gold. The professional reports of this gentleman 
have also been laid before us, and we may extract a few passages to shew his 
opinion of the prospects of gold reef being found in the Southern Province near 
Galle. On the 15th December last, Mr. Dixon wrote; — 

"I have examined the specimens of gold, gems and bag of sand which I 
received from you on the 9th instant with the following result.— 

"rt. The small nugget was pure gold and weighed over 6 grains. 

"^. The stones in the paper parcel were fragments of gems such as corun- 
dum, sapphire, garnets, tourmaline, zircon, &c. 

**f. The bag of sand contained fragments of the same mineral as b, 
abounding especially in garnets, I did not find any gold in the sample seat 
in bag." 

On the 27th December, after a personal visit, Mr. Dixon was able to say: — 

** I saw the man who found the gold and examined the place from which he 
took it. I requested him to dig more and wash it in my presence, after whicb 
I examined the residue. I found no trace of gold in it, but numerous fragments 
of gems and quartz. I then followed up the ravine to its source with the 
expectation of finding a quartz reef from which the gold might have come. I 
found two small reefs crossing the ravine and took specimens from them. These 
I have examined and find only a slight trace of gold not in quantity to warrant 
its working. There is evidence of the occurrence of gems .in the vicinity. I 
saw several which had been taken from the opposite side of the hill, and judging 
from these they appear to be of as good a quality as the gems at Ratnapura 
but not so large in size. They were chiefly ruby, sapphire, . tourmaline and 
cat's eye. I have no doubt larger ones will be found. I spoke to your kangani 
respecting the quartz reefs and have no doubt that if they were broken into, 
it would set the matter at rest as to whether gold is to be found there in 
quantity worth working. From what I saw it did not appear to be so." 

Again: — 

** I have examined the specimens of quartz sent on the 17th March and find 
in it slight traces of gold at the rate of a few grains per ton. There is other 
metallic matter in the quartz, viz. iron as a sulphide. I have no doubt from 
what I saw when there that better samples will be sent you." 

So far therefore search at Galle has been unsuccessful, although Mr. Dixon 
holds out encouragement to persevere in blasting for a reef. We trust Mr. 
Auwardt*s further efforts jnay be crowned with success. 

We learn that the result of Mr. Harvey's hurried visit to the Dolosbage, 
Matale and Ambagamuwa districts has been to leave matters very much as they 
were, save that certain out-crops of quartz were pronounced non-auriferous and 
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tbat of other places an opinion was expressed favourable to investieation. Mr. 
Harvey is a very high authority in the gold-mining world and is naturally, 
therefore, correspondingly cautious in the expression of his opinion. He was 
the first, it seems, to inspect and report favourably on the auriferous land 
belonging to the late firm of Messrs. William Nicol & Co. of Bombay, and 
his report led to the establishment of the Glenrock and other gold-mining Companies. 
His inspection of our hill region was far too hurried to lead to definite practical 
results. It may, in one sense, be said to be premature, for Mr. Harvey would 
be the man to call in after some progress was made in the investigation, to 
give a decisive opinion on the value of quartz, and the nature of a reef. • 
Planters will act quite rightly to make available representative specimens of 
the quartz which they have reason to suppose to be auriferous; but, as Mr. 
Harvey pointed out, the proper course in the case of Ceylon where gold has been 
found in the river beds and nowhere else (to speak of) as yet, would be to 
pan and wash in the river and follow up so long as gold was found, until 
at last it disappeared from the washings, and tAcn to look right and left and 
all round for the matrix reef from which the gold had graduaUy been denuded. ' 
Now this is work appertaining to the Government of the country. It is impossible 
that private individuals can undertake this duty, and we think, therefore, there 
is good reason for calling on the Lieut. -Grovernor to devote some portion of 
the surplus revenue from the Pearl Fishery to an investigation which may be 
fraught with important consequences to the revenue and prosperity of the Colony. 
It will be remembered that in 1854 an attempt to follow up the Mahaoya and 
Ilingula in the manner described above, was frustrated by the advent of the 
south-west monsoon. Unfortunately this same rainy season is again close at hand. 
Mr. Harvey was greatly struck with the advantages presented to the miner in 
Ceylon in railway and road communication, water power, good climate, &c. 
He also expressed an interest in the gem-digging operations in the country and 
hazarded the opinion that much deeper mining both for gems and gold in 
suitable localities (as recommended by Sir Samuel Baker in the case of Nuwara 
Eliya), ought to lead to successful results. The bed of an ancient river, or the 
old bed of an existing river which has shifted its course, would probably be 
a favourite spot in which to operate for gold. 

It must be remembered that Ceylon is one of the oldest geological formations. 
Geologistis speculate on this island having been connected with Madagascar and 
the Malay Peninsula by land long since submerged. They still regard a belt 
commencing on the east coast of Africa and across Madagascar, Ceylon, Malay " 
I*eninsula and Borneo as the most likely division in which to find the remains 
of the earliest human beings or of the most advanced apes, on the earth's 
. surface. Denudation of the rocks and reefs has therefore been going on in Ceylon 
far longer than in most countries, and the fact that very valuable gems and 
evidences of gold have been found so near the surface affords good reason for 
anticipating greater success from deeper mining. 

Since writing the above we have seen Mr, A. C. Dixon on his return from 
the Rakwana district. The Rangwelletenne limestone with its supposed 90 per 
cent of lime is a delusion. The limestone Mr. Dixon saw is poor. Gem pits 
exist on Everton estate to the depth of forty yards, and Mr. Dixon saw finer 
stones — sapphires chiefly — than any he had previously seen in the island. Two 
or three were valued by the Chetty owner at over j^ 200 a piece ; but Mr. Dixon 
fully agrees that the proper localities have probably not yet been explored for 
the best gems, and he is likely to recommend a trial shaft in an old river bed. 



GEMS AND LIMESTONE IN THE RAKWANA DISTRICT. 

(From the Ce}f/on Observer, April 26, 1881.) 
We learn from Mr. Shand, senior, that the Rangwelletenne limestone so well 
reported on by Mr. Hughes was found in the shape of boulders in the river, 
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and that Mr. Dixon could not find any of similar quality for the good reason 
that all the best boulders [had been collected and used up for estate purposes. 
There exists, however, a small bed of limestone not far away which runs 
through native property, and which had the Superintendent of Rangwelletenne 
(Mr. G. D. Brabazon) not been absent from the district, he could readily have 
pointed out to Mr. Dixon. Altogether it is a pity that the geologist's visit 
to the [district wasjnot made known to proprietors generally beforehand. His 
attention could have been directed to what is supposed to be the richest gemming 
land in the district, near the Evcrton ridge, and also on Batakande from which, 
last year, it is said, ;f 9,000 of precious stones were sold, all taken from an 
area not exceeding 2^ acres ! The old Everton pits which were sunk to a depth 
of 120 feet had to be abandoned by C. M. Ilassana Marikar, because he had 
no means of pumping out an accumulation of water. It is very evident that 
there is room with modern appliances and adequate capital for a Limited Company 
to develop a very profitable Gem-digging industry in the Sabaragamuwa district. 



GOLD. 
(From the EncyclopoMtia Briiatmica^ Vol. X.) 

The colour, lustre, and power of resisting oxidation, which this metal pos- 
sesses, have caused it to be valued from the earliest ages. Allusions to gold 
are frequent in the Old Testament, and the refining of the precious metals 
by cupellation seems to have been a favourite illustration with the Jewish 
poets, {a) Jewellery and vessels found in Egyptian tombs afford evidence of 
the perfection attained in working gold at a period earlier than the Govern- 
ment of Joseph, (b) and drawings on tombs of about this epoch clearly in- 
dicate the method of conducting the operations of washing, fusing, and weighing 
the metal. Excavations in Etruria have brought to light beautiful ornaments 
of cold enriched with minute grains of the metal, the workmanship of which 
was unrivalled until Castellani studied and revived the methods employed by 
Etruscan artists, {c) The Greeks were familiar with natural alloys of silver 
and ' gold named electrum^ rough nuggets of which were frequently stamped, 
and formed the earliest coins in Lydia. {^d) The colour of this electrum is pale 
yellow to yellowish white, and it contains from 20 to 40 per cent of silver. 

With regard to the history of the metallurgy of gold, it may be men- 
tioned that, according to Pliny, mercury was employed in his time both as a 
means of separating the precious metals and for the purposes of gilding. 
Vitruvius also gives a detailed account of the means of recovering gold, by 
amalgamation, from cloth into which it had been woven. 

Properties, — Gold is the only metal of a yellow colatir^ which is, however, 
notably effected by small quantities of other metals; thus the tint is sensibly 
lowered by small quantities of silver, and heightened by copper. The surface 
colour of particles of geld is often apparently reddened by translucent films of 
brown iron ore. It is nearly as soft as lead. The liardttess varies, however, 
with the composition. Crystallized specimens from Oregon and Eraser River, 
containing respectively 835 and 910 parts of gold in 1,000 are slightly harder 
than calc spar but sensibly softer than flour spar, or much harder than the 
pure metal. When pure, gold is the most malleable of all metals. One grain 
may be beaten into leaves which cover a surface of 56 square inches, and 
are only 1 th of an inch thick. Faraday has shown that the thickness 

a Percy's Metallurgy of Lead, p. 177. 
b Jacquemart, History of Furniture^ translation, p. 331. 
c Archwological Joumaly 1861, p. 375. 

d "Notes on the anceient Electrum Coins," by Barclay V. Head, A'iwwij- 
matic Chronicle^ part iv., 1875, p. 245. 
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of gold leaves may be still further reduced by floating them on a dilute solu- 
tion of cyanide of potassium. "When very thin, leaf gold appears yellow by 
reflected and green by transmitted light. If, however, certain gold films are 
heated, the light transmitted is ruby red ; the pressure of a hard substance on 
the film so changes its state of aggregation that green light is again trans- 
mitted, (a) The metal is extremely ductile; a single grain may be drawn 
into a wire 500 feet in length, and an ounce of gold covering a silver wire 
is capable of being extended more than 1,300 miles. Gold can readily be 
welded cold, and thus the finely-divided metal in the state in which it is 
precipitated from solution may be compressed between dies into discs or medals. 
According to G. Ross, {b) the specific gravity of gold in the finely-divided state 
in which it is precipitated from solution by oxalic acid is 19*49. The specific 
gravity of cast gold varies from 18'29 to a9'37, and by compression {c) between 
dies the specific gravity may be raised from 19'37 to 19*41; by annealing, 
however, the previous density is to some extent recovered, as it then is found 
to be 19*40. Its atomic weight is variously given as follows : — 19667 (Berzelius), 
196*3 (Levol), 196 5 (Wurtz), 196*0 (Watts). The number adopted in this work 
(Chemistry, vol. v., p. 528) is 19(5*2. Different observers have given the 
following temperatures as its melting point :— 1,425* (C. Daniell), 1 ,200** C. 
(Pouillet), 1,380* C. (Guyton de Morveau). Rimesdijk, {d) after comparing the 
several results, concludes that it may be considered to be 1,240" C. The electric 
conductivity is given by Matlhiessen as 73*99 at 15*1" C, pure silver being 
100 ; this depends greatly on its degree of purity, — the presence of a few 
thousandths of silver lowering its conductivity by ten per cent. The specific 
resistance of the metal in electromagnetic measure, according to the centimetre- 
gramme-second system of units, is 2,154. Its conductivity for heat is 63*2 
(Wiedemann and Franz), pure silver being 100. Its specific heat is 0*324 
fRegnault). Its co-cfiicient of expansion for each degree between 0° and 100* 
C. is 0000014661, or for gold which has been annealed 0000015136 (Laplace 
and Lavoisier). The specific magnetism of the metal is 3*47 (Becquerel). Details 
as to its tenacity ftnd rigidity are given in the article Elasticity. With 
regard to its volatiiity, Gasto Claveus (e) states that he placed an ounce of 
pure gold in an earthen vessel in that part of a glass-house where the glass 
is kept constantly melted, and retained it in a state of fusion for two months 
without the loss of the smallest portion of its weight. Kunkel describes a similar 
experiment, which was attended with the same result. Homberg, (/) however, 
observed that when a small portion of gold is kept at a violent heat, part of 
it is volatilized. Both Macqucr and Lavoisier showed that when gold is strongly 
heated, fumes arise which gild a piece of silver held in them. Its volatility 
has also been studied by Elsher, and, in the presence of other metals by 
Napier, {g) Hellot affirms that when an alloy of 7 parts of zinc and 1 part 
of gold is heated in air, the whole of the gold rises in the fumes of oxide of 
zinc which are produced. Gold is dissipated by sending a powerful charge of 
electricity through it when in the form of leaf or thin wire. In the gold 
spectrum Huggins has observed twenty -three lines, and the wave lengths of 
the three most important of these are 5,231, 5,835, and 6,276 respectively. 



a PhiL Trans,, 1857, p. 145. 

b Pogg. Ann.y vol. Ixxiii. p. i, and Ixxv. p. 408. 

c Ei^it Ann, Report of Deputy Master of the Mint, 1877, P« 4l« 

d Archives Neerlandaises, t. iii., 1868. 

e Quoted by Dr. T. Thomson, System of Chemistry^ 5th edition^ lSl7, 
vol, i., p. 484. 

/ Mem, Paris Academy, 1702, p. 147, 

g Qhem, Soc, Joum., vol. x. p. 229, vol. xi. p. 168. 
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Some perliminary observations on the spectrum of the vapour at the temper- 
ature of the oxyhydrogen flame, made by Lockyer and Roberts, (a) showed 
that there was a distinct absorption both at the blue and at the red end. 

The solvents for gold are given in the article Chemistry, vol. v. p. 529. 
It may be added that finely-divided gold dissolves when healed with strong 
sulphuric acid and a little nitric acid. Dilution with water, however, pre- 
cipitates the metal as a violet or brown powder from the solution so obtained. 
Gold is also attacked when strong sulphuric acid is submitted to electrolysis 
with a gold positive pole, {d) W. Skey has shown {c) that in substances which 
contain small quantities of gold, the precious metal may be removed by the 
solvent action of a tincture of iodine or bromine in water. Filter paper soaked 
with the clear solution is burnt, and the presence of gold is indicated by the 
colour of the ash. 

Occlusion of Gas by Gold, — Graham has shown [d) that gold is capable of 
occluding 0-48 of its volume of hydrogen, and 20 of its volume of nitrogen. 
Varrcntrapp has also pointed out that ** cornets " from the assay of gold may 
retain gas if ihey are not strongly heated. Artificial crystals of gold may be 
formed when the molten metal is slowly cooled. 

Occurrence and Distribution, — Gold is found in nature chiefly in the 
metallic state, or as native gold, and less frequently in combination with 
tellurium, lead, and silver, forming a peculiar group of minerals confined to 
a few localities in Europe and America. These are the only certain examples 
of natural combinations of the metal — the minute although economically 
valuable quantity often found in pyrites and other sulphides being probably 
only present in mechanical suspension, although for practical purposes it may 
be spoken of as combined. The native metal occurs tolerably frequently in 
crystals belonging to the cubic system, the octahedron being the commonest 
form, but other and complex combinations have been observed. Owing to the 
softness of the metal, large crystals are rarely well defined, the points Ixfing 
commonly rounded. In the irregular crystalline aggregates branching and 
moss-like forms are most common, and in Transylvania thin plates or sheets 
with diagonal structures are characteristic. These have recently been shown 
by Vom Rath to be repeated combinations of distorted tetrahexahedra. Dur- 
ing the preparation of a mass of pure gold in the Mint at London, some 
fine crystals which appear to be aggregations of octahedra were obtained; 
and dendritic crystals of gold prepared artificially, have been described by 
Chester. It is possible also to obtain gold in crystals by heating its amal- 
gam; according to KnafH, an amalgam of 1 part of gold with 20 parts of 
mercury is maintained at a temperature of 80** C for eight days. It is then 
heated to 80" C. with nitric acid of specific gravity 1*35, when dull crystals 
will be left, which become brilliant when more strongly heated. More 
characteristic, however, than the ciystallized are the irregular forms, which, 
when large, are known as "nuggets" or *'pepites," and when in pieces 
below 4 to i ounce weight as gold dust, the larger sizes being distinguished as 
coarse or nuggety gold, and the smaller as gold dust proper. Except the larger 
nuggets, which may be more or less angular, or at times even masses of 
crystals, with or without associated ouartz or other rock, gold is generally 
found bean-shaped or in some other flattened form, the smallest particles be- 
ing scales of scarcely appreciable thickness, which, from their small bulk as 
compared with their surface, subside very slowly when suspended in water, 
and are therefore leadily carried away by a rapid current. These form the 
*' float gold" of the miner. The physical properties of native gold are gener- 

a Proc. Roy. Soc„ 1875, p. 344, 

b Spiller, Chem, News^ x. 173. 

c Ibidy xxii* 245. 

d Phil. Trans., 1866, 433. 
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ally similar to that of the melted metal, and its alloys' as described above. 
The composition varies considerably in different localities, as' shown in the 
following table : — 

Analyses of Native Gold from Various Localities. 



Locality. 


Gold. 


Silver. 


Iron. 


Copper. 


Authority. 


Europe. 












British Isles— 
Vigra and Clogau 
Wicklow (river) 
Transylvania 


90-16 
9232 
60-49 


9-26 

617 

3874 


trace. 

•78 


trace. 
077 


Forbes. 
Mallet. 
G. Hose. 


Asia. 












Russian Empire — 

Brezovsk 

Ekaterinburg 


91-88 
98-96 


8-03 
0-16 


trace 
•OS 


-09 
•35 


G. Rose. 


Africa. 












Ashantee 


90-05 


9*94 


... 


... 


... 


America. 












Brazil ... 

Central America 


94*00 
88-05 


5-85 
11-96 


... 


... 


D'Arcet. 
CFremy and 
i Pelouze, 


Titiribi 

California 

Mariposa 

Cariboo 


76-41 
90-12 
81-00 
84-25 


2312 

901 

18-70 

14-90 


... 


0-87 
•03 


Rose. 

F. Claudet. 
Claudet. 


Australia. 












South Australia 

Ballarat 


8778 
99-25 


6-07 
0-65 


6-15 


... 


A.S. Thomas 
Claudet. 



Of the minerals containing gold the most important are sylvanite or 
graphic tellurium, of composition (AgAu) Te, with 243 to 26 per cent; cala- 
verite, AuTcg, with 42 per cent; and nagyagite or foliate tellurium, of a 
complex and rather indefinite composition, with 5 to 9 per cent of gold. 
These are confined to a few localities, the oldest and best known being those 
of Nagyag and Ofenbanya, in Transylvania ; but latterly they have been found 
in some quantity at Red Cloud, Colorado, and in Calaveras county, California^- 
the nearly pure telluride of gold, calaverite, b2ing confined to these places. 

The minerals of the second class, usually spoken of as auriferous, or con- 
taining gold in sensible quantity, though not to a sufficient amount to form 
an essential in the chemical formulae, or even in many instances to be found 
in the quantities ordinarily operated upon in analyses, are comparatively nu- 
merous, including many of the metallic sulphides. Prominent among these are 
galena and iron pyrites, — the former, according to the observations of Percy 
and Smith, being almost invariably goldbearing to an extent that can be re- 
cognized in operating upon a pound weight of the lead smelted from it, the 



Digiti 



ized by Google 



n GOIiD IN OEYLON. 

proportion increasing to some extent with the amount of silver, {a) The second 
IS of greater practical importance, being in some districts exceedingly rich, and, 
next to the native metal, is the most prolilic source of gold. Magnetic pyrites, 
copper pyrites, zinc blende, and arsenical pyrites are other and less important 
examples, — the last constituting the gold ore formerly worked in Silesia. A 
native gold amalgam is found as a rarity in California, and bismuth from 
South America is sometimes rich in gold. Native arsenic and antimony arc also 
very frequently found to contain gold and silver. 

The association and distribution of gold may be considered under two 
different heads, namely, as it occurs in mineral veins, and in alluvial or other 
superficial deposits which are derived from the waste of the former. As re- 
gards the first, it is chiefly found in quartz veins or reefs traversing slaty or 
crystalline rocks, usually talcose or chloritic schists, either alone, or in associ- 
ation with iron, copper, magnetic and arsenical pyrites, galena, specular iron 
ore, and silver ores, and more rarely with sulphide of molybdenum, tungstate 
of calcium, bismuth, and tellurium minerals. Another more exceptional as- 
sociation, that with bismuth in calcite from Queensland, was described by the 
late Mr. Daintree. In Hungary, the Urals, and Northern Peru, silicates and 
carbonates of manganese are not uncommonly found in the gold and silver 
bearing veins. In the second or alluvial class of deposits, the associated 
minerals are chiefly those of great density and hardness, such as platinum, 
osmiridum, and other metals of the platinum group, tinstone, chromic, magnetic, 
and brown iron ores, diamond, ruby and sapphire, zircon, topaz, garnet, &c., 
which represent the more durable original constituents of the rocks whose 
disintegration has furnished the detritus. Native lead and zinc have also been 
reported among such minerals, but their authenticity is somewhat doubtful. 

The distribution of gold-bearing deposits is world-wide; although the 
relative importance of different localities is very different, their geological range 
is also very extensive. In Europe the principal groups of veins are in slaty 
or crystalline schists, whose age, when it can be determined, is usually Palaeozoic, 
Silurian, Devonian, or Carboniferous, and less commonly in volcanic formations 
of Tertiary age. The alluvial deposits, being more extensive, are less intimately 
connected with any particlilar series of rocks. Few of either are however, 
of much importance as compared with the more productive deposits of America 
and Australia. In the United Kingdom goldbcaring quartz veins were worked 
during the Roman occupation at Ogofau, near Llanpumpsant, in Carmarthen- 
shire, and in the year 1863 as much as 5,300 oz. was produced from similar 
veins in Lower Silurian slates at Vigra and Clogau mines, near Dolgelly. In 
1875 *^^ Toine was re-opened, and in 1878 it produced 720 oz. Tetradymite, 
native bismuth, and several other characteristic associates of gold were also 
found in small quantity. In Cornwall small pieces of native gold have at 
intervals been found in alluvial or stream tin works; and similar but more 
important finds have been made in the granite district of Wicklow, and more 
recently at Helmsdale, in Sutherlandshire. The largest nugget of British origin 
weighs under 3 oz. 

On the continent of Europe the great rivers originating in the crystal- 
line rocks of the Alpine region, such as the Rhine and Danube, are slightly 
auriferous in their alluvial deposits in several places ; but the proportion 
of gold is extraordinarily minute, so that the working is only carried on 
by gipsies, .or by the local peasantry at irregular intervals, the return for 
the labour expended being very small. The same remark applies to the 
Rhone and its affluents, and the rivers of the central granitic mass of 
France. In the Austrian Alps the j: »ld quartz mines at the Itathausberg, 
near Gastein, at a height of about 9,000 feet above ths sea-level, and at 
Zell, in Tyrol, are Of interest historically as having developed the system 
of amalgamation in mills, although they are economically of small impon- 

a PhiL Mag, viii., 1854, p. 1 26. 
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ance at present. On the Italian side, in the Valanzasca and Val Toppa 
above Lago Maggiore, a group known as the Pestarena mines have yielded 
from 2,000 to 3,000 ounces annually for several years past; and more recently 
a discovery of great interest of a highly auriferous copper ore has been made 
at OUomont in the Val d'Aosta. In Hungary the gold-bearing veins of 
Schemnitz occur in greenstones and trachytes of Tertiary age, the most powerful 
example, the Spitaler-gangt being filled wiih a mixture of quartz and brown 
iron ore known as zinnopal, and containing gold associated with silver ores, galena, 
and pyrites. In Transylvania, at Nagyag, the gold-bearing tellurium minerals 
previously noticed are found in small veins traversing greenstone trachyte. These 
are often very thin, as low as ^th to i-i6th of an inch, but each is carefully 
traced, out, the rock being impregnated with gold and silver to a certain depth 
on each side. At Vorospatak, another Transylvanian locality, gold with a 
very large proportion of silver and associated with gypsum is worked in veins 
traversing a Tertiary sandstone, being almost the only known instance of such 
a mode of occurrence. 

The Russian empire has the largest gold production among the countries 
of the Old World, most of the produce, however, being derived from its Asiatic 
territories. The more important localities are situated on the eastern slope of 
the Ural chain, extending in a nearly north and south line for more than 600 
miles from 51** to 60** N. late. The chief centres are Miask (55* N.), Kamensk 
(56° 30' N), Berezovsk (57° N.), Nijne Tagilsk {$%"" N.), and Bogoslowsk (60' N.), 
the known deposits, which include both veins and alluvial mines, extending 
for about one degree farther north. The geological age of the Ural veins 
is not very well defined—strata of the Silurian, Devonian, and Carboniferous, 
periods, which form regular paralled alternations on the European slope, being 
present on the Asiatic side, but in much disturbed and contorted positions, in 
association with plutonic rocks, diorite, diabase, and granite, with which the 
gold veins are. intimately connected. The latter are therefore of post-Carboniferous 
and probably of Permian date. At Berezovsk the mines cover an area of about 
25 square miles, mainly composed of talcose, chloritic, and clay slates, vertical 
or Sloping at high angles, and penetrated by dykes of beresite, a fine grained 
rock made up of quartz and white mica with some felspar and pyrites, the 
latter usually transformed into brown iron ore. These dykes, which have a 
general north-and-south direction are vertical, and are from 20 to 70 feet and 
upwards in thickness, are traversed perpendicularly to their direction by veins 
of quartz from the thinnest string to a maximum of 3^ or 4 feet thick, in 
which gold is associated with brown iron ore or ochfes, resulting from the 
decomposition of pyrites. The workings being essentially shallow, none of the 
associated sulphides, galena, bisulphide of copper, &c., have as yet been found, 
as a rule, to be gold-bearing. The valuable parts of the veins are almost 
entirely restricted to the beresite dykes. The richest of the Ural mines are 
those of Smolensk, near Miask, and Ouspensk, near the village of Katchkar, 
in 52* N. The alluvial deposits which, though called sands, are but very 
slightly sandy clays extend to the north beyond the inhabited regions, and 
to the south into the Cossack and Bashkir countries. The most valuable 
diggings are in the district of Miask, where the largest nuggets have been 
found, and in the Katchkar, which are remarkable for the great number of 
gems, pink topazes, emeralds, &c., found in connexion with the gold. Mag- 
netite, quartz, and platinum are very common in all the Ural gold sands : 
less common arc hematite, titaniferous and chromic iron, pyrites, garnet, 
and, least of all zircon, kyanite^ and diamond. These alluvial deposits are 
of later Tertiary age, some of them containing traces of prehistoric human 
work: others are post-Pliocene, with the remains of tiic mammoth, tichor- 
rhine, rhinoceros, and other mammalian fossils. Somewhat similar conditions 
prevail in the alluvial gold region of the Altai. Besides the veins and al- 
luvial deposits, the Ural rocks, such as serpentine, diorite, beresite, agrairite, 
&c., are at times auriferous. 
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The gold deposits of the Caucasus, though immortalized in the tradition 
of Jason and the Argonauts, are now entirely abandoned, the last attempt 
at working them having been suspended in 1875. 

In India gold is obtained in small quantities by native gold-washers in 
various parts of the highlands of southern Bengal, and more recently quartz 
veins and alluvial deposits of considerable promise have been discovered in the 
district of Wynaad, in the southern part of the Madras Presidency. 

On the Atlantic slopes of North America, the chief gold-bearing localities 
are on the Chaudiere river, near Quebec, and in Nova Scotia. In both 
instances the" quartz veins worked are contained in slates belonging to the 
Quebec group of the Lower Silurian period, those of the latter province be- 
ing specially remarkable for their quasi-stratified character, as they penetrate 
the slates at a very low angle of inclination, and have been folded and 
corrugated together with the containing rocks by subsequent disturbances. 
Other deposits of old geological periods are found in Tennessee and North 
Carolina. 

On the Pacific side of America gold is found under very different con- 
ditions and on a much larger scale than on the Atlantic side. The whole 
distance from Mexico to Alaska may be said to be more or less auriferous, 
the most extensive deposits being in the great north -and -south valley of the 
Sacramento, which runs parallel to the coast, between the so-called Coast 
Mountains and the Sierra Nevada, the latter being distinguished further to 
the north in the Cascade range. Others of less extent are known in the 
Klamath, Columbia, and Fraser River basins; they extend in the last two far 
back into the interior to the region between the Cascade range and the Rocky 
Mountains. In many of these valleys alluvial deposits are developed to 
an extent unparalleled elsewhere, the river channels being bordered by banks 
or benches of gravel and sand, rising in terraces to considerable heights on 
the flanks of the hills. For example, at the Methow, a tributary of the 
Columbia, there are sixteen lines of such terraces the highest about 1,200 
feejt above the river; and at Colville, on the Columbia, traces of old terraces, 
much degraded by frost and rain, are seen at 1,500 feet above the river. These 
gravels, which are of Pliocene and more recent origin, are in many places, 
though very unequally auriferous, the richest points being found in the bars 
or shingle banks of the river after the summer floods, and in the channels 
of the smaller tributary streams, where the poorer material has been partially 
enriched by a process of natural washing. The most extensive, or rather the 
best known because most completely explored, deposits of this class are those 
of the Upper Sacramento Valley, in California (see vol. iv., p. 701). (a) Others 
of considerable importance are worked in the Cariboo district on the Upper 
Fraser River, yielding very, coarse gold. Another discovery of a singular 
character, the produce being a regular gold gravel, was made some years back 
at Salmon River in Oregon, but the deposit, though exceedingly rich, was 
soon exhausted. Gold-bearing quartz veins are also common over a large part 
of California, notably in Grass Valley (vol. iv.. p. 702), in strata that are 
supposed to be of Triassic age, the associated minerals being iron and arsenical 
pyrites, galena, &c. In Calaveras county, tellurium ores like that of Tran- 
sylvania are characteristic of the gold veins. In the adjacent States of Nevada 
and Colorado, gold is so intimately associated with silver ores, that it is for 
the most part only obtained from the ultimate process of refining the re- 
duced silver. The same remark applies to the most of the mines of Mexico, 
and on the south-west coast of America, in Peru, Bolivia, and Chili. (See 
Silver.) 

a See also Whitney, On the Auriferous Gravels of the Sietra Nevada Cam- 
bridge, U. S., X879. 
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Very rich gold quartz has been brought from Carabaya on Lake Titicaca ; 
and recently considerable deposits both alluvial and in veins have been opened at 
Caratal in Venezuela and at St. Elie in French Guiana, %vhich are interesting 
as proving the actual existence of Raleigh's Eldorado. 

In Brazil the principle gold mines are upon veins in clay slate, and a 
peculiar class of rocks known as Jacotinga or Itabirite, and which arc mixtures of 
quartz, chlorite, and specular iron ore, the latter often occurring in large mirror-like 
crystals several inches across. The gold occurs almost entirely in pyritic minerals, 
being most abundant in ordinary iron pyrites, and less so in magnetic and 
arsenical pyrites, free gold being rarely seen. (See Brazil, vol. iv., p. 224,) 

In Africa the chief gold-bearing localities are on the west coast — gold 
dust derived from alluvial washings forming an article of export from many 
of the trading stations along the Guinea coast. Latterly, alluvial deposits 
have been worked in the mountains of Transvaal, in the Leydenburg district 
(25" S. lat. 31* E. long.), producing coarse nuggetty gold in masses up to 
1 1 lb weight, and in a few cases gold-bearing quartz has been fouftd in veins 
in talcose schist and quartzite, closely associated with eruptive masses of 
diorite. The age of these rocks is considered by Dunn(rt) to be Silurian or 
Devonian, and the observed phenomena to be similar to those generally observed 
in Australia. The upper valley of the Nile produces a little gold in Abyssina 
and Nubia, the latter being the land of gold of the old Egyptains. Very ex- 
tensive ancient mines have been described by Linant Bey in the district known 
as Attaki or AUaki on the Red Sea, situated about 120 miles back from Ras 
Elba, the headland midway between Berenice and Sauwakin. These are probably 
the same mines that were described by Diodorus Siculus, and one of the oldest 
topographical documents known, a map or itinerary of the route to them from 
the Nile, is preserved at Turin. In the reign of Setee I., of the 19th dynasty, 
wells were opened along this rout?, in order that the mines, that were then of 
very great antiquity, might be reopened, (d) Similar ancient gold mines have 
recently been discovered by Burton in the land of Midian, on the cast coast 
of the Gulf of Akaba. 

The gold .districts of Australia cover a very considerable area, extending 
from the east side of the continent for about 20° of latitude (18* to 38" S.), 
the more important deposits being those of Victoria in the South. The principal 
districts are in Victoria, — Ballarat, Castlemaine, and Sandhurst, lying west and 
north from Melbourne, and Beechworth near the Murray River to the north- 
. east. In New South Wales the gold-fields are scattered over the entire length 
of the colony from north to south, the more important districts lying between 
the 32nd and 36th parallels of S. lat. on the western side of the Australian 
Cordillera, on the upper tributaries of the Macquarie and Lachlan rivers, the 
centre being about the town of Bathurst. This is known as the western districts. 
Another group, known as the northern district, is on the eastern side of the 
mountains near the Queensland boundary, in 29** S., Rocky River being the 
principal locality; while the southern district includes Braidwood, Adelaide, 
Tumbarumba, and other localities near the Murray River. In Queensland the 
chief localities are, commencing on the south, Gympie and Kilkevan near 
Maryborough, 26* S. lat.; a group extending about 50 miles north and south 
of Kockhampton, in 24* 30' S. lat., all near the coast; Eastern River, Hurley, 
and Peak Downs about 300 miles inland on the 23rd parallel ; and Colmenny 
and Gilbert on a stream running in to the Gulf of Carpentaria, besides numerous 
others. In all those localities two principal kinds of deposits are observed, 
namely, auriferous quartz veins traversing slates of Silurian and Devonian age, 
which are in intimate relation with masses of diorite and other eruptive rocks ; 
and gold-bearing drifts of Miocene or even newer Tertiary date, derived from 

a Quarterly Journal of the Geological Society^ xxxiii, p. 882. 
b Marictte Bey, Histoire Ancienned* Egypt, 1S67, p, 96. The oldest notice 
of the mines goes back to the 12th dynasty. 
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the degradation of the older strata. According to Daintree, {a) no auriferous 
vein of any kind has been found in any Secondary or Tertiary, strata, or in 
the igneous rocks erupted through any such newer formations; and as a result 
of his experience, the same observer gives the following as the modes of occurrence 
of gold in Australia:— (i) In pyritic diorites and felstones in Queensland, and 
their alluvial drifts; (2) in pyritic granites in New South Wales; (3) in drifts 
from auriferous serpentine in Queensland, also in the two northern colonics; 
(4) in more or less reqular veins with quartz and calcspar in the prccceding 
rocks; (5) in quartz and other veins in Devonian and Upper Silurian strata in 
proximity to similar igneous rocks, which is the general character of the Victoria 
quartz veins; (6) in veins of metamorphic rocks of unknown age in Queensland; 
and (7) in quartz veins in Lower Silurian strata, without any apparent connexion 
with igneous masses. The latter occur only in Victoria, and are of comparatively 
minor importance. In the northern territory of South Australia, alluvial gold 
mining has recently been developed to a considerable extent in the neighbour- 
hood of Port Darwin in the Gulf of Carpentaria, the export being from 
a,ooo to 3,000 oz. monthly. 

Siatisiks.-^TheTc are no means of stating exactly the total gold produce of 
the world for any particular year, as in many of the larger producing countries 
no systematic returns are obtained, and in others where such returns arc collected, 
their publication is often delayed for a considerable time. The following figures, 
mostly derived from a recent statistical work, A Soetbecr, Edelmctall-Produktion^ 
1879, with some additions from late official sources, will give some idea of 
the relative importance of the different countries. Previous to 1837 the first 
place was held by Russia, and the estimated average annual yield from all 
sources was in the decennial period 1841-50, 1,760,500 ounces. 

The contributions of the different countries are as follows: — 

oz. oz. oz. 

United States 1876 2,o5o,ooo(^) 

Russia 1876 1,072,920 1877 1,281,260 

New South Wales..i876 126,789 1877 97,582 

Victoria 1876 963.760 1877 809,6,^3 1878 758,039 

Queensland 1876 4»o»33o ^877 468,418 

New Zealand 1876 322,016 1877 37^685 1878 311,438 

Venezuela 1878 150,000 

New Granada...... 1 876 112,500 

Africa 1875 lio,ioo 

Mexico 1875 65,950 

Bolivia 1875 64,300 

Austria-Hungary .1876 61,214 

Brazil 1875 55i300 

Japan 1876 21,660 

Chili 1876 12,860 

Nova Scotia 1876 12,039 

Peru 1876 11,570 

Since 1 85 1 the yield has been very largely increased by the discovery of 
the Australian and Californian sources, the annual averages being — 

In 1851. ..1855 6,350,180 ounces 

„ 1856 ..i860 6,624,850 „ 

„ 1861 . 1866 5,951,770 „ 

„ 1866... 1870 6,169,660 „ 

„ 1871...1 875 5.487,400 „ 

a Quarterly Journal of the Geological Society, vol. xxxiv. p. 435. 
b The two principal mines, on the Comstock lode, the Consolidated Virginia 
and California, produced, apart from silver, gold of the value in United States 
currency as follows:— 1876. 1877. 1878. 

Consolidated Virginia... $7,378,145 ••• 1^6,270,000 ... $3,770,000 
Califorma 6,648,641 .., 9,386,745 .„ 5»553»4<» 
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173,879 


I 1 69-6 


6871 


... 4 21-4 


222-776 


... 9 21 


iri39 
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Praf^rtiM of Gold in Deposits — A rich gold-bearing deposit is quantit- 
atively very different from one to which the same term is applied when con- 
taining ores of other metals. In the latter the useful material must as a rule 
from a considerable proportion — one or more parts in a hundred— of the mass ; 
while in the former, owing to the superior value of the product, it rarely at- 
tains as much as i per cent, and is generally very much less, the amount of 
gold contained in easily-worked alluvial deposits being often extremely small. 
For example, the yield of the Siberian gold washings ranges from I2 grains 
to I cwt. 12 grains per ton ; (a) while in the lodes, which are more diffi- 
cult and expensive to work, the proportion is about 8 dwts. per ton. In the 
alluvial washing of California it is estimated at about two shillings worth, equal 
to about i^.oth of an ounce, per ton of gravel. In Australia the alluvail 
ground worked in the colony of Victoria in 1878 is returned as averaging 25 
grain! (i dwt. i gr.) per ton, or abaut double the above quantity. 

In vein mining, which is more dif&cult and costly, a larger yield is neces- 
sary, but probably 5 dwts., or about £1 in value per ton, will in most places 
represent paying quantities from quartz containing free gold i. ^., not associated 
with pyrites. The proportional yield and quantities of the different kinds of 
auriferous materials treated in the colony of Victoria during the last three 
months of 1878 were: — 

Alluvial sand "washdirt" ... ^ 

Cement (gravel) requiring crashing ... 

Quartz .. ... 

Quartz tailings 

Pyrites and blanketing (ore ooUected) i.^on o a iosT 

on blanket tables) ... j lo99 3 6 137 

Xn the less tractable minerals, such as arsenical pyrites occurring in the 
lower portions of the veins, as much as i\ to 3 oz. may be required for 
profitable working. When associated with the ores of other metals, such as 
silver, lead, and copper, the extraction of the gold is in most cases an inci- 
dental and final operation in their metallurgical treatment, and may, therefore, 
be best considered in the articles on these metals. 

Mining. — ^The various deposits of gold may be divided into two classes — 
"veins'* and "placers." The vein mining of gold does not greatly differ from 
that of similar deposits of metals. It will only be necessary to refer here to 
certain details of the extraction of gold in such cases. In the placer or alluvial 
deposits, the precious metal is found usually in a water-worn condition imbedded 
in earthy matter, and the method of working all such deposits is based on 
the disintegration ' of the earthy matter by the action of a stream of water, 
which washes away the lighter portions and leaves the denser gold. In allu- 
vial deposits the richest ground is usually found in contact with the "bed 
rock"; and, when the overlying cover of gravel is very thick, or, as some- 
times happens, when the older gravel is covered with a flow of basalt, regular 
mining by shafts and levels, as in what are known as tunnel-claims, may be 
required to reach the auriferous ground. In the early days of gold washing in 
California and Australia, when rich alluvial deposits were common at the sur- 
face, the most simple appliances sufficed; the most characteristic being the " pan," 
a circular dish ojf sheet iron with sloping sides about 13 or 14 inches in dia- 
meter. The pan, about two-thirds filled with the "pay dirt" to be washed, 
is held in the stream or in a hole filled with water. The miner, after separat- 
ing the larger stones by hand, imparts a gyratory motion to the pan by a 
combination of shaking and twisting movements which it is impossible to describe 
exactly, so as to keep its contents suspended in the stream of water, which 

a I dwt. per ton corresponds to i part in 653,333 ^y weight, and about 
I in 5 or 6 millions by volume. 
II 



Digiti 



ized by Google 



82 (JOLD IN OBYLON. 

carries away the l)ulk of the lighter material, leaving a black residue consisting 
of magnetic iron ore and other heavy minerals, together with any gold which 
may originally have been present in the mass. The washing is repeated until 
enough of the enriched sand is collected, when the gold is finally recovered 
by 'careful washing or ** panning out " in a smaller pan. In Mexico and South 
America, instead of the pan, a wooden dish or trough, variously shaped in 
diiferent districts, and known as ** batea," is used. 

The "cradle," a simple appliance for treating somewhat larger quantities, 
varies in length from 3 feet 6 inches to 7 feet, but the shorter length is that 
usually adopted. Its nature will be evident from fig. i, in which a is a 
movable hopper with a perforated bottom of sheet iron in which the **pay 
dirt" is placed. Water is poured on the dirt, and the rocking motion im- 
parted to the cradle causes finer particles to pass through the holes in the hopper 
on to the screen ^, which is of canvas, and thence to the base of the cradle, 
where to the auriferous particles accumulate on the transverse bars of wood c, 
called "riffles." Washing by the cradle, which is now but little used except 
in preliminary workings, is' tedious and expensive. 

The "tom" is a sort of cradle with an extended sluice placed on an 
incline of about i foot in 12. The upper end contains a perforated riddle 
plate which is placed directly over the riffle box, and under certain circum- 
stances mercury may be placed behind the riffles Copper plates amalgamated 
with mercury are also used when the gold is very fine, and even in some in- 
stances amalgamated silver coins have been used for the same purpose. Some- 
times the stuff is disintegrated with- water in a ** puddling machine,'* which is 
used, especially in Australia, when the earthy matters are tenacious and water 
scarce. The machine frequently resembles a brickmaker's washmill, and is worked 
by horse or steam power. 

In workings on a larger scale, where the supply of water is abundant, 
as ia California, sluices are generally employed. They are shallow troughs 
about 12 feet long, about 16 to 20 inches wide, and I foot in depth. The troughs 
taper slightly, S9 that they can be pined in series, the total length often 
reaching several hundred feet. The incline of the sluice varies with the con- 
formation of the ground and the tenacity of the stuff to be washed, from i in 
16 to I in 8. 

Fig 2 represents one of the simplest forms of sluice as used in river 
<^iggiiigs in the north-west of America. A rectangular trough of boards, whose 
dimensions depend chiefly on the size of the planks available, is set up on 
the higher part of the ground at one side of the claim to be worked, upon 
trestles or piers of rough stone-work, at such an . inclination that the stream 
may carry of all but the largest stones, which are kept back by a grating 
of boards about 2 inches apart at- a. The gravel, which in this particular 
instance is from 12 to :6 feet thick, and with an average breadth to the 
river of 25 to 30 feet, is dug by hand and thrown in at the upper end, the 
stones kept back being removed at . intervals by two men with four-pronged 
steel forks. The floor of -the sluice is laid with riffles made of strips of 
wood 2 inches square laid parallel to the direction of the current (as at ^, 
and in cross section at f), and at other points d with boards having transverse 
notches filled with mercury. These were known originally as Hungarian riffles 
The bottom of the working, which is below the drainage level of the valley, 
is kept dry by a Chinese bucket piiir.)^ <?, attached to a rough undershot 
wheel driven by the current in the sluice. The sluice boxes are made in 
lengths, and united together spigot and faucet fashion, so that they may easily 
be removed and rc'crected as the different parts of the claim are progressively 
exhausted. 

In the larger and more permanent erections used in hydraulic mining, 

. the upper ends of the sluices are often cut in rock or lined with stone 

bl9cks, the grating stopping the larger stones being known as a " grizzly." 
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In order to save very fine and especially rusty particles of gold, so-called 
" under-current sluices " are used ; these are shallow' wooden tanks, 50 square 
yards and upwards in area, which are placed somewhat below the main sluice,' 
and communicate with it above and below, the entry being protected by a 
grating, so that •nly the finer material is admitted. These are paved with 
stone blocks or lined with mercury riffles, so that from the greatly reduced 
velocity of flow, due to sudden increase of surface, the finer particles of 
gold may collect. In order to save finely-divided gold, amalgamated copper 
plates are sometimes placed in a nearly level position, at a considerable dis- 
tance from the head of the sluice, the gold which is retained in it being 
removed from time to time. Sluices are often made double, and they are 
usually cleaned up — that is, the deposit rich in gold is removed from them — 
once a week. The gold is then recovered by " panning." 

The application of a jet of water to the removal of auriferous gravels by 
the so-called hydraulic system of mining has already been noticed at vol. iv., 
p. 701. (a) This method has for the most part been confined to the country 
of its invention. California, and the western territories of America, where the 
conditions favourable for its use are more fully developed than elsewhere, — 
notably the presence of thick banks of gravel that cannot be utilized by 
other methods, and abundance of water, even though considerable work may 
be required at times to make it available. The general conditions to be 
observed in such workings may be briefly stated as follows; — <i) The whole 
of the auriferous gravel, down to the ** bed rock,** must be removed — that is, 
no selection of rich or poor parts is possible; (2) this must be accomplished 
by the aid of water alone, or at times by water supplemented by gunpowder; 
(3) the conglomerate must be mechanically disintegrated without interrupting 
the whole system ; (4) the gold must be saved without interrupting the continuous 
• flow of water ; and (5) arrangements must be made for disposing of the vast 
masses of improverished gravel. 

The general appearance of an hydraulic gold working is seen in fig. 3, 
the water being brought from a ditch on the high ground, and through a 
line of pipes to the distributing box, whence the branch pipes supplying the 
three jets diverge. The stream issues through a nozzle resembling that of a 
fire engine (fig 4), which is movable in a horizontal plane around the vertical 
axis tf, and in a vertical plane on the spheric i joint and centre d, so that 
the direction ot the jet may be varied through considerable angles by simply 
moving a handle. The material of the bank, being loosened by the cutting 
action of the water, crumples into holes, or "caves in," and the superincum- 
bent mass, often with large trees and stones, falls into the lower ground. The 
stream, laden with stones and gravel, passes into the sluices, where the gold 
is recovered in the manner already described. Under the most advantageous 
conditions the loss of gold may be estimated at 15 or 20 per cent, the amount 
recovered representing a value of about two shillings per ton of gravel treated. 
The loss of mercury is about the same, from 5 to 6 cwt. being in constant 
use per mile of sluice. About i cwt. is added daily in at least two charges. 
The average half-yearly consumption is estimated at about one hundred flasks 
of 74 lb. each, after allowing for the amount recovered in clearing up and 
distillation of the amalgam. The latter operation is performed at intervals of 
seven or fourteen days in the upper lengths of the sluice, and half-yearly in 
the lower parts. 

The dressing or mechanical preparation of vein stuff containing gold is 
generally similar to that of other ores, except that the precious metal should 
be removed from the waste substances as quickly as possible, even although 

a Much valuable information on this subject will also be found in the 
/t^/i Annual Report of the United States Commissiofteri of Mining Statistics, 
WashingtoDr 18731 P* 39<^ 
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other minerals of value that are subsequently recovered may be present. This 
is usually done by amalgamation with mercury. In all cases the quartz or 
other vein stuff must be reduced to a very fine powder as a preliminary to 
further operations. This may be done in several ways, g.g,, either (i) by the 
Mexican crusher or arrastta^ in which the grinding is effected upon a bed of 
stone, over which heavy blocks of stone attached to cross arms are dragged 
by the rotation of the arms-' about a central spindle, motion being furnished 
by mules or other power, or (2) by the Chilian mill of irapiclie^ also known 
as the edge-runner, where the grinding stones roll upon the floor, at the same 
time turning about a central upright, — contrivances which are mainly used for 
the preparation of silver ores; but by far the largest proportion of the gold 
quartz of California and Australia is reduced by (3) the stamp mill, which 
is similiar in principal to that used in Europe for the preparation of tin and 
other ores, but has received special modification in many details. Fig. 5 re- 
presents the ordinary Californian pattern of a stamp mill. The stamp is a 
cylindrical iron pestle faced with a chilled cast-iron shoe removable so that 
it can be renewed when necessary, attached to a round iron rod or lifter, the 
whole weighing from 600 to 800 lb. The lift is effected by cams acting on 
the under surface of tappets a, and formed by cylindrical boxes keyed on to 
the stems of the lifter about one-fourth of their length from the top. As, 
however, the cams, unlike those of European stamp mills, are placed to one 
side of the stamp, the latter is not only lifted but turned partly round on its 
own axis, whereby the shoes are worn down uniformly. The bed or mortar 
A is of cast-iron. The height of lift may be between 8 and 10 inches, and 
the number of blows from 30 to 90 per minute. The stuff, previously broken to 
about 2 inch lumps in a Blake's rock breaker, is fed in through the aperture 
n at the back of the "battery box," a constant supply of water being given 
from the channel ky and mercury in a finely -divided state is added at frequent 
intervals. The discharge of the comminuted material takes place through the 
aperture d, which is covered by a thin steel plate perforated with mumerous slits 
about i-50th inch broad, and i-ioth to ^th inch long, a certain volume being 
discharged at every blow and carried forward by the flushing water over the 
apron or table in front w, covered by copper plates filled with mercury. Similar 
plates are often used to catch many particles of gold that may be thrown 
back, while the main operation is so conducted that the bulk of the gold may 
be reduced to the state of amalgam by bringing the two metals into intimate 
contact under the stamp head, and remain in the battery. The tables in front 
are laid at an incline of about 8 degrees, and are about 13 feet long; they 
collect from 10 to 15 per cent of the whole gold; a further quantity is re- 
covered by leading the sands through a gutter about 16 inches broad and 120 
feet long, also lined with amalgamated copper plates, after the pyritic and 
other heavy minerals have been separated by depositing in catch pits and other 
similar contrivances. 

When the ore does not contain any considerable amount of free gold, 
mercury is not, as a rule, used in the battery. The pulverized stuff is received 
upon blanket tables or sluices. These are inclined boards covered with coarse 
woollen cloth or sacking. The heavier particles become entangled in the fibres 
of the cloth, while the lighter deposits are carried forward by the current. 
At intervals of a quarter to half an hour the surface of the blanket is com- 
pletely covered, when it is removed, and its contents are washed off in a tub 
of water and reserved for further treatment. This consists of amalgamation, 
in a contrivance analogous to the Hungarian mill subsequently described, and 
subsequent treatment in pan amalgamators somewhat similar to the arrastra in 
character, but with grinding surfaces of iron instead of stone. 

At Schemnitz, in Hungary, quartz A'ein stuff containing a little gold, partly 
free and partly associated with pyrites and galena, is, after stamping in miiU 
similar to those described above, but without rotating stamps, passed 
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through the so-called Hungarian gold mill, fig. 6. This consists of a 
cast-iron pan a^ having a shallow cylindrical bottom b, holding 50 lb. of mercury, 
in which a wooden runner c, nearly of the same shape as the inside of the 
pan, and armed below with several projecting blades, is made to revolve by 
geariflg wheels placed either above, or, as in the figure, below. The connexion 
of the runner with the driving shaft is effected by the three-armed crutch 
shown in plant at e, which si^js on the square part of the shaft. By means 
of set screws analogous to those of a flour mill, the runner is adjusted at 
such a height that the knives just clear the surface of the mercury. The 
stuff from the stamps arrive by the gutter 7^ and, falling through the hole 
in the middle of the runner, is distributed over the mercury, when the gold 
subsides in virtue of its superior density, while the quartz and lighter materials 
are guided by the blades to the circumference and are discharged at g^ usually 
into a second similar mill, and sometimes to a third, placed at lower levels, 
and subsequently piss over blanket tables. The most advantageous speed is from 
12 to 14 revolutions per minute. The action of this so-called mill is really more 
nearly analogous to that of a centrifugal pump, as no grinding action takes 
place in it. The amalgam is cleaned out about once a month. The average 
amount of gold collected from 50 tons of stuff stamped, is about 6 oz. in the 
mills, and in the subsequent dressing processess i lb. of auriferous silver and 
10 cwt. of lead. According" to Rittinger, mercury that has been purified by 
distillation acts much more rapidly upon gold than such as has been saturated 
with the metal without losing its fluidity, although the amount that can be so 
dissolved is very small. 

There are various forms of pan amalgamators of which space will not permit 
a description to be given. It may be stated, however, that experience of the 
great variety of pans that have from time to time been devised has led to the 
adoption of the more simple forms, in which the grinding is effected between 
horizontal flat surfaces instead of curved or conical bottoms, and in the pans 
now usually employed the flat grinding surfaces form an annular floor round a 
central cone through which a vertical shaft passes. The Knox pan, fig. 7, may 
be considered to be fairly typical. It is of cast-iron, 4 feet in diameter and 
14 inches deep. It has a false bottom to form a hollow annular space through 
which steam can be introduced. The centre of the yoke d attached to muller 
nty is keyed to a vertical wrought-iron shaft S, 2 inches in diameter, which 
can be brought in connexion with the driving gear G. The blocks r, r are of 
wood. In working the pan 100 lb. of skimmings are introduced, and water 
added until the pulp will just adhere to a stick. After three hours' grinding 
the pulp is heated with steam. About 5 lb. of mercury are added for every 
charge, together with a cupful of equal parts of saltpetre and sal ammonica. 
After three hours' further working, water with a little caustic lime is added< 
and the pulp is discharged first through an upper and then through a lower hole. 

One of the greatest difficulties in the treatment of gold by amalgamation* 
and more particularly in the treatment of pyrites, arises from the so-called sickening 
or flouring of the mercury; that is, the particles, losing their bright metallic 
surfaces, are no longer capable of coalescing with or taking up other metals. 
Of the numerous remedies proposed, the most efficacious is perhaps sodium 
amalagam. It appears that amalgamation is often impeded by the tarnish found 
on the surface of the gold when it is associated with sulphur, arsenic, bismuth, 
antimony, or tellurium. Wurtz {a) in America (1864) and Crookes in England 
(1865) made independently the discovery that, by the addition of a small quantity 
of sodium to the mercury, the operation is much facilitated. It is also stated 
that sodium prevents both the " sickening " and the ** flouring *' of the mercury 
which is produced by certain associated minerals. Cosmo Newberry has in- 
vestigated with much care the action of certain metals in' impeding amalgamation, (b) 

a American Jaurttal of Scieiue and Arts, vol. xli., March, 1866* 
t Ure*8 Dictiomiy of AfiSj Supplement to 7th cd., p. 4x2, 
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Wurtz recommends to amalagams, one containing 2 and the other 4 per cent 
of sodium, and in practice 1 per cent or less of these is added to the mercury 
in the amalgamator. Crookes employs three kinds, which he calls A, B, and C 
amalgams ; each contains 3 per cent of mercury, but the B variety has, in 
addition to the sodium, 20 per' cent of zinc, and C is mixed with lo per cent 
of zinc and 10 per cent of tin. The addition of cyanide of postssium has been 
suggested to assist the amalgamation and to prevent ** flouring" but Skey {a) 
has shown that its use is attended with loss of gold. 

Separation of Gold from the Amalgam, — The amalgam is first pressed in 
wetted canvas or buckskin in order to remove excess of mercury. According to 
Rittinger, mercury will dissolve from 0*05 to o'o8 per cent of native gold of 
standard 650 to 850 without loss of fluidity, the solubility of the gold increasing 
with its fineness ; and until the point of saturation is reached, no separation of 
solid amalgam is possible. Lumps of the solid amalgam, about 2 inches in 
diameter, are introduced into an iron vessel lined with a paste of fire-clay and 
wood ashes, and provided with an iron tube that dips below the surface of water. 
The distillation is then effected by. heating, care being taken that the retort 
does not become visible red in daylight. The "amalgam yields about 30 to 40 
per cent of gold. In California the amalgam is retorted in cast-iron pans " 
placed in cast-iron cylinders 1 1 inches in diameter, 4 feet 6 inches long, supported 
on brick work. The bullion left in the retorts is then melted in black-lead 
crucibles, with the addition of small quantities of suitable fluxes. 

The extraction of gold from auriferous minerals by fusion, except as an 
incident in their treatment for other metals is very rarely practised. It was 
at one time proposed to treat the concentrated black iron obtained in the Ural 
gold washings, which consists chiefly of magnetite, as in iron ore, by smelting 
it with charcoal for auriferous pig-iron, the latter metal possessing the property 
dissolving gold inconsiderable quantity. < By subsequcKt treatment with sulphuric 
acid the gold could be recovered. Experiments on this point were made by 
Anossow in 1833, ^^^ ^^^y ^^^^ never been followed in practice. 

Gold in galena or other lead ores is invariably recovered in the refining o^ 
treatment of the lead and silver obtained. Pyritic ores containing copper are 
treated by methods analogous to those of the copper smelter. This is extensively 
done. In Colombo the pyritic ores containing gold and silver in association 
with copper are smelted in reverberatory furnaces for regulus, which, when 
desilverized by Ziervogel's method, leaves a residue containing 20 or 30 ounces 
of gold per ton* This is smelted with rich gold ores, notabfy those containing 
tellurium for white metal or regulus; and by a folfowing process of partial 
reduction analogous to that of selecting in copper smelting, *' bottoms" of impure 
copper are obtained in -which practically all the gold is concentrated. By 
continuing the treatment of these in the ordinary way of refining, poling, and 
granulating, all the foreign matters other than gold, copper, and silver are 
removed, and by exposing the granulated metal to high oxidizing heat for a 
considerable time, the copper may be completely oxidized while the precious 
metals are unaltered. Subsequent treatment with sulphuric acid renders the 
copper soluble in water as sulphate, and the final ' residue contains only gold 
and silver, which is parted or refined in the ordinary way. This method of 
separating gold from copper, by converting the latter into oxide and sulphate, is 
also used at Oker in the Harz. 

Chlorination Process. — Plattner suggested that the residues from certain mines 
at Reichenstein, in Silesia, should be treated with chlorine after the arsenical 
products had been extracted by roasting. The process, which depends upon the 
fact that chlorine acts rapidly upon gold, but does not attack ferric oxide, is 
now adopted in Grass Valley, California, where the waste minerals, principally 
pyrites from tailings have been worked for a considerable time by amalgamation. 

a Transadhtn of tht New Zeahttd Itntitute^ 1876. 
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The roasting is conducted at a low temperature in some form of reverberatory 
furnace. Salt is added in the roasting to convert all the metals present, except 
iron, into chlorides. The auric chloride is, however, decomposed at the elevated 
temperature into finely-divided metallic gold, which is then readily attacked by the 
chlorine gas. The roasted mineral, slight moistened, is next introduced into a 
wooden vat, pitched inside, and furnished with a double bottom, as is shown in 
fig. 8. Chlorine is led from a suitable generator beneath the false bottom, and 
rises through the moistened ore, resting on a bed of broken quartz below the 
false bottom, converting the gold into a soluble chloride, which is afterwards 
removed by washing with water. The precious metal is then precipitated as 
metallic gold by sulphate of iron. The process has been greatly improved 
in America by Kustel, Deetken, and Hoffmann ; with proper care it is a very 

ferfect one, and yields 97 per cent of the gold originally present in the ore. 
t is stated not to cost more in California than 50s. a ton Any silver originally 
present in the ore is of course converted into chloride of silver and remains 
with the residue, from which it may be extracted by the solvent action of 
brine or by amalgamation. 



GOLD IN CEYLON. 
(From the Ceyhn Observer, April 8, 1881.) 

Extracts from a Paper read at the Royal Asiatic Society, Ceylon Branch, 
by Mr. A. C. Dixon, on Gold in Ceylon. The following are the main facts :— 

There is a great similarity between the hill regions of Ceylon and the 
S. E. Wynaad district at the N. W. base of the Nilgiris, which has recently 
become so prominent an account of its auriferous reefs. As to the probable 
age of .these districts we are uncertain, but there can be no doubt that thct 
two regions are contemporaneous, consisting of granitoid schists or pteissoid 
rocks — that they are highly metamorphosed, and that quartz reefs form a 
conspicuous feature. 

The reefs are often white, occasionally somewhat brecciated and not un* 
frequently bound together by haematite or h'momte. 

Although the strike of the rock is peculiar in the Nilgiris, E. N. E., 
yet the auriferous reefs run N. N. W. corresponding with the gneiss a little 
further to the north.. The general run of the rocks is N. to N. W. As on 
the Wynaad we have an absence of intrusive rock. No dykes, porphyritic 
masses or basalts. It has been observed that the auriferous belts are richest 
where micaceous and chloratic rocks occur. Strange to say in the cuttings 
of the railway into our hill district and the various cuttings on the public 
roads no prominent reefs have been crossed; probably one or more may be 
met with in the extension of the railway from Nawalapitiya to Nanuoya. 
In several parts, the country is traversed by large persistent reefs of quartz 
with numerous narrow seams and veins diverging from them and often trace- 
able into decomposed lithomargic earth. Some good examples of these are 
to be found in the Balangoda, Pussellawa, Ramboda and Dolosbage districts. 

The character of the vegetation in prospecting for gold is of great assist- 
ance in Australia, where each formation is characterized by distinct forms of 
vegetation, but in Ceylon we have no guidance, at the mountainous zone, is 
but one formation. Gold occurs in , three chief forms. I, As scattered grains 
or nuggets on alluvial deposits, having be?n set free by natural causes 
from its matrix. 2, In grains and leaves on numerous veins, chiefly quartz. 
Still in the matrix but not with other metals : this is called fr^e gold. 3, As- 
sociated (but not chemically combined) with numerous other metallic compounds, 
such as arsenides, sulphides, &c., generally classed under the term pyrites , found 
on veins of quartz and other rocks. 

In the first form I have met with it in the alluvium of the Deduruoya 
beyond Kurunegala. The particles were exceedingly small and other metallic 
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matters were not uncommon. This must have come from some quartz reef 
further up in the hills. Its occurrence on this river is referred to in the 
'* Kadajurepattu." 

A second instance of its occurrence in this form was in the Galle dis- 
trict, where a small nugget was taken from the alluvium accumulated in one 
of the ravines; it weighed over six grains, and was associated with fragments 
of gems, such as sapphire, garnet, chrysoberyl, tourmaline, &c., as well as of 
sulphides of some rare metals. This deposit was due to disintegration from 
the matrix in which they occurred originally. I followed up the ravine to its 
head with the expectation of finding quartz reef from which the gold must have 
been dislodged, and found two small reefs crossing the ravine. I took specimens 
from these and found traces of gold, but not in sufficient quantity to warrant 
its being worked. I have had further specimens from these reefs of a much 
better character. 

In the second form it occurs in . the Ramboda district. Central Province, 
where several remarkable reefs strike across the valleys. 

In the third form it occurs in the pyrites of the gem-pits in the Ratna- 
pura-Rakwana districts, but only in very small (quantity. 

From the little I have seen, it is my opmion that considerable quanti- 
ties will yet be brought to light. 



"GOLD IN CEYLON." 

(From the Ceylon Observer ^ Mdiy ii, 1881.) 

We may have to consider the propriety of taking a small contract for 
the supply of quartz to the breakwater if the present liberal receipt of rock -specimens 
from would-be gold-seekers continues! As a rule, however, the pieces which 
reach us do not afford a fair criterion of the quartz reefs, the specimens being 
taken from the surface. Among the acknowledgements we have to make are 
the following:— 

A correspondent writes : — ** Agra Patanas, May I. — I herewith send per this post 
a sample of what, I suppose, is either metallic matter or gold amalgam, i.e 
a mixture of gold and quicksilver, found in the bank of a stream. There 
are traces of it all througn, but it is confined more towards the source, where 
marks of working still exist. The Sinhalese must have had some object in 
view some years back or they wouldn't have laboured hereabouts. Please give 
me your candid opinion." 

' There is no gold in what our correspondent sends : the shining particles 
were pronounced by Mr. Macdonald Cameron to be all mica. 

Another correspondent writes : — " Wallaha, May 2nd. — I have sent oflf to-day 
from here a small box containing a piece of quartz. Two pieces (small ones) 
wrapped up in paper have come off the same piece as sent, and seem to show 
decided signs of gold to the naked eye. Trusting it may turn out well." 

We regret to say again that Mr. Macdonald Cameron pronounced against 
the chance of gold being found in this block of quartz: it is pyritous, the 
outer portion being marked by feldspar, but it is impossible to judge from the 
specimen sent of what the quartz reef proper may be like. The small piece 
sent is more promising, but it is iron pyrites rather than gold that glistens. 
Specimens of quartz to affoid a fair idea of the quality of a reef should be 
taken from a depth of 8 or 10 feet, but planters would require to understand 
a little how to explore their ravines for the outcrop of a reef (not so much 
of a bed) of quartz and then to note accurately its dip and have it traced 
before proceeding t© dig or blast for a sample. 

"A Maskeliya correspondent writes: — 

"I have a reef of quartz which, I would fain hope, is auriferous, though 
I fear it is more likely to be ferruginous I The quartz is dotted through with 
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dark colored particles, which glitter when rubbed down with powder, a few 
of which I have pricked out, and enclose for your inspection and kind opinion. 
With thanks in anticipation.'' 

Again we are sorry to say that the report is not favouraUe, although the 
sample is far too small, and from too near the surface, id enable a proper 
decision to be arrived at. The particles are micaceous. From Haputale we have ! — 

** Per to-day's post I send you two samples, one of quartz and one of 
sand. Do either of them contain gold, as I notice some yellow substance 
among them ? I picked them up in one of the ravines on this estate." 

These consist chiefly of mica. Again we have the following:— 

" 5th May 1881. 

** Dear Sir, — Evidently Ceylon must be simply teeming with gold, for 
I hear that the Sinhalese say Balangoda is the district famous in olden times 
for that precious metal. By to-day's post I send you a sample of what I 
believe to be iron-pyrites, which is, I am told a sure indication of gold. Is such 
the case?— Yours faithfully, W." 

Our correspondent is correct in describing the sample as iron pyrites, which is 
common where there is but little of gold. At the same time the Balangoda, 
Ratnapora and Rakwana districts have long been reported to be rich in gold 
as wdl as gems. Of gold specimens found n^ar Ratnapura, more anon. 
Meantime, perhaps the most promising specimens of quartz we have received so 
far are from Kinrara estate, Matale. Without being auriferous these are more 
like what experts wish to see in looking out for a promising quartz reef; Bat 
it is not likely planters can prospect to advantage without professional guidance 
or instruction* We are reprinting as fast as possible all the information given 
in the Observer during 1854 and 1669 on the subject, including a {uractical 
paper on " How to Find Gold," and the article on ** Gold " from the latest 
number of the 'l^ncyolprasdia ^itannica." All thiS' will be a help to planting 
pmspfictofs. Wc h^ve also been jcnatled to use the reports of Mr. Saunders, , 
^en Assistant Agent at Ratnapura, in whose time gold dust and nuggets were 
found in some considerable, (j^uantity. Mr. Wm. Murray, an old Australian 
<^^gfi[cr, then declared that the CiVidences were most satisfactory ; wAi/e Mr. Brough 
Sniythy (0 whom sopte of the . gold was teferred for .r^J^o^f expre$s£4 ^he opinion 
that the reefy the fHfiipx, could not be jar off, the Qoid Juwin^ the. appearance 
of not having , travetle<d far. The Gov^nment of thp day, however, threw cold 
water on' prospectii^g propoj^^U, and nothing was done. We shall publish Mr. 
Saunders* interesting Reports, in the Observer^ and the Government Agent has 
also been gop^ enoi}gh jto leave with us a sample of the gOld found on that 
occasion which can be seen at the Observer Office :— ^a veritable proof- that there 
is ** GOLp IN CfiVLON," 



THE DIAMOND DRILL AND tHE EARTH SCOpP. 

W« have received from Melhouxne papers referring to these two labour- 
Sieving appliances. The ipaper referring to the diamond drill is printed in the 
f orm of a postjer, basing addressed ''to the mining . community " by the Bendigo 
S/chool of Mines and IndustrieSi It -contains sketch sections, and patterns of 
diamond drills, with accompanying letterpress. Figure i represents a bore sunk 
in the Bendigo district to the depth of 825 feet, passing through alternate 
strata of sandstoijie and quartz, gold having b^en struck at 390, 512, 606, 
and 706 feet. The result of this has bepn to send up the shares of the 
Company (G. G. Consolidated) from 6d to 8s 3d. The drill employed was 
one which could operate only from the surface : if it could have been taken 
into the mine to work from the lower levels the results would have been 
much mofjc important. This is being done in America, and figure 2 gives an 
illustration of such workings at Silver Islet, Michigan, where the drill occupy 

12 •" • 
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ing only 7 feet by 6 feet was lowered to the eighth level (488 feet), and 
experimental . holes were bored in all directions, thus yielding information as 
to the contents of the mine which could not otherwise have been obtained 
without years of labour. The machine used in this case bored three thousand 
feet in six menths, the only repairs needed at the end of that time being 
trifling. Well, therefore, may Mr. Bayne, the President of the Bendigo School 
of Mines, say: — 

"As a prospecting tool then, the Diamond Drill is quite unique, and 
accomplishes results that can be obtained by no other known process. It 
should be remembered at the same time that it is a scientific instrument and 
not a divining rod. It must be used with discretion, and its indications read 
intelligently. It does not point by some inscrutable agency to payable reefs, 
but it tells us with great certainty and with remarkable expedition whether we 
shall come to auriferous quartz if we dig down or along a certain direction 
within the 2,000 feet or more. A negative answer saves the trouble and 
expense of sinking or driving in that direction, and we have then only to put 
further questions by varying the direction of the line of search. Their use 
enables a larger amount of work to be performed and thereby increases the 
demand for labour, and it is to be noted that in the States where these drills 
tind such favour, the price of labour reaches from xos. to 15s. a day, showing 
that the drill recommends itself as much to the miner as to his employer. 
At the Great Northern Company, Stawell, Victoria, where one of these under- 
ground drills is now at work, in 60 shifts of 8 hours each, or 480 hours, 
between April 27th, and July 5th, 1880, it has bored through 483 feet 3 inches, 
commencing at a depth of 800 feet. . This is looked upon as very satisfactory, 
considering the hardness of the stone, a sample of which may be seen at tne 
School of Mines, Sandhurst.*' 

An extract from the Scientifie American of a8th Feb. x88o states that 
" Mr. A. J. Severance, of San Francisco, says that the Diamond Drill h w^ 
played a very important part in developing the mineral wealth of the West. 
The first great treasure-house which these drills opened up was that known 
as the Consolidated Virginia, and the California Bonanzas, which have yielded 
Twenty-two million two hundred and ninety one thousand pounds sterling, of 
which the stock-brokers have received Fifteen million four hundred and sixteen 
thousand pounds sterling, in dividends. One of the owners of the mine told 
Mr. Severance that the Diamond Drill had realised for him One million pounds 
sterling. All the principal Comstock mines, and many of the largest mining 
properties located in California and Nevada, use these drills. They are also 
extensively used in Colorado, have pushed their way- to most of the Territories, 
have been introduced and operated in New Mexico, Old Mexico and Australia. 
The Japanese Government has also been supplied with them. Mr. Severance 
enjoys the distinction of having perfected the Diamond Drill, and of proving 
its utility by running a horizontal hole (then regarded an impossibility) eight 
hundred feet, taking out a complete cylindrical core, and showing the strata of 
every inch of rock passed through. This was done in Vermont. Soon after 
he introduced the drill upon the Pacific Coast, with the results already noted." 

Figures 3 and 4 show the tunnel and mining drill and the open cut and 
quarry drill respectively. The former when set up weighs about 300 lb., 
the size of the bit is \\ in. diameter, and the price /■261 ; the latter weighs 
250 lb., size of bit I to i\ in. diameter, price ;^209. These drills might 
be useful in Ceylon not only for gold prospecting but perhaps for sinking 
wells in the drier parts of the island. This brings us to the " patent wheel 
earth scoop," manufactured by Messrs. Robinson & Sons of Melbourne, for making 
dams and tanks to retain rain water. The prospectus states that "It is as 
simple as it is possible to be made. It is very strong, being made nearly 
wholly of wrought iron, so that there is little chance of its breaking. The 
draught is onl half tha required for skid scoop of equal size, besides being 



Digitized by LjOOQ IC 



GOLD IM GETZjON. 91 

much handier and easier for the man (who can both drive the team and wotk 
the scoop,) it does the work in far less time, as being on wheels it enables 
the team to tiavel much faster than with a skid scoop. The prices given range 
from £14 upwards. The principle of the scoop appears to be the same as 
that of the Elder steam scoop, regarding which we quoted a paragraph from 
the Sydney Mail in our issue of 26th February last. 



GOLD IN CEYLON. 
Further Official Reports on the Exploration and Digging in 1854 

No. 123. Colombo, 14th March, 1854. 

The Hon^blc the Colonial Secretary, Colombo. 

Sir, — I have the honor to report for the information of Mis Excellency 
the Governor, that being on a visit to the spot to which the recent discovery 
of gold by some sailors has drawn attention, I am enabled from a personal 
inspection to confirm the fact of the discovery. 

The situation of the place of operations is the rocky bed of the Maha 
Oya about five miles north of Weweldeniya, between the 31st and 32nd mile- 
stones . on the Kandy road, and about an equal distance from Giriole and 
Ambepussa, and adjacent to the Kale Gampola Udugaha Korale of the Kurunegala 
district and the Udugaha Fattu of the Hapitigam Korale of the district 
of Colombo. 

The Maha Oya, which has a north-westerly direction up to this point, 
takes here a nearly direct northerly sweep, and during the dry season ex- 
poses a much broader expanse of bed than at any other part immediately 
above or below it, 

The broken surface, on the eastern side principally, is occupied with a 
mass of debris probably washed from either bank, which is found to give 
cover to other disintegrating masses, which may belong either to the rock 
overlaid or to the superincumbent deposits. 

The resemblance of this bank to places in which some of the party of 
sailors had witnessed the successful search for gold elsewhere, appears to have 
attracted them and to have induced them to conduct their experiments here 
with results which have in some degree served to unsettle the public , 
mind. 

From all I have been able to gather, the quantity of gold collected from 
the date of the first experiment on the 2nd instant, does not exceed one ounce, 
-and probably does not amount to so much. 

The washing of about eighteen buckets of soil, weighing about 8 cwts. 
in my presence, only yielded half a grain of gold, and I find in a passage 
in Dr. Ure's Dictionary of Arts that veins which yield 10 or 11 grains of 
gold in a cwt. would scarcely defray the expense of working. 

The nature of the soil, however, is such as is generally known to be 
gold -yielding, and though I am not sanguine that the precious metal will 
be found in sufficient abundance to reward the exploitation, I think every en- 
couragement is due to such persons as are disposed to prosecute the search, and 
have accordingly just allowed a second party of sailors to choose for themselves 
another place of trial, the traces of gold according to the report of the first 
explorers not being confined to this locality, but being met with at other parts 
of the Maha Oya, of which a bar about i| miles lower down the stream, and 
anothtr f of a mile immediately above the present occupation have been men- 
tioned as instances. 

Dr. Ure states that Reaumur had remarked that the sand which more 
immediately accompanies the gold spangle in most rivers, and more parti- 
cularly in the Rhine and Rhone was composed, like that of Ceylon and 
Expailly, of black protoxide of iron and small grains of rubiesi corundum) 
byac^ath»&Ci 
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The correctness of this observation with respect to Ceylon is borne out 
by the appearances presented during the process of washing here, the re- 
siduum, after the separation of the coarser components of the soil being in- 
variably a black sand with an admixture of minute gems and spangles of 
gold. 

Having assisted the sailors in constructing an embarkment for the purpose 
of facilitating their operations by obtaining a flow of water at a higher level 
than they can at present command, 

I shall await the conclusion of an experiment made under more favourable 
circumstances to communicate again with Government. 

I have, &c., 

(Signed) C. P. La yard, Govt. Agent. 



No. 124. Colombo, 15th March, 1854. 

Sir, — With reference to my letter of the 14th instant from Talagama in 
the Ilapitigam Korle, and finding that the permission granted by me to certain 
sailors to dig for gold in anticipation of the authority of Government would 
have been inconsistent with His Excellency's minute of the same date which 1 
had not then seen, I have the satisfaction to report that that permission was 
not availed of by the parties to whom it was granted. 

I have, &c., 

(Signed) C. P: Layard, Govt. Agertt. 



Further Report on the Gold Discovery of 1868. 

No. 818. Government Agent's Office, Colombo, i8th Dec, 1868. 

Sir, — In submitting the accompanying copy of a letter from my Assistant at 
Ratnapura, dated the i6th instant, I have the honor to recommend a compliance 
with Mr. Home's request to the extent that Government should prqcure for 
him under the provisions of the Ordinance No. 2 of 1863 any private land 
which he is unable by private arrangement to acquire for the purposes of his 
research, on his making full payment of its value. 

With respect to the reward to be offered for the discovery of gold in 
remunerating quantities, I think that as well as the condition on which the 
right of working gold fields should be conceded to Mr. Home and others in 
the event of their being found to exist, may be a matter for after consider- 
ation. 

I am of opinion that the exclusive privilege of searching for gold within 
a radius of two miles from the point where the traces of the precious metal 
have been already found, cannot be reasonably conceded. 

I have, &c., 

(Signed) C. P. Layard, Govt. Agent. 
The Hon'ble the Colonial Secretary. 



GEOLOGY AND MINERALOGY OF CEYLON. 
{Fram Pridham's ''Ceylofi*') 

In Ceylon there is not that order and succession of rocks to be found as 
in England and other parts of Europe. Uniformity of formation is ,the dis- 
tinguishing characteristic of the geological character of the island, and with 
but few and partial exceptions, such as at Jaffna and the contiguous islets, 
and here and there along the shore about high water mark, it may be said 
to consist of primitive rock, and unconnected with any other class of rock, 
exclusive of those of very recent formation. 

Another remarkable geological fact is, that though the varieties of primitive 
rock are extremely numerous, and indeed almost intinite, the species are very 
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few, and seldom well defined. The most prevailing species are granite or gneiss; 
the less frequent are quartz-rock, hornblende rock, and dolomite rock, which 
may be classed under the head of imbedded minerals* 

The varieties of granite and gneiss are endless, passing often from one 
into another and at times losing their character by the transition, and assum- 
ing appearances for which, iii small masses, there would be a difficulty in finding 
appropriate names. These mutations and remarkable variations arc traceable 
chiefly to composition, the proportions of the elements, excess or deficiency of 
one or more, or • on the addition of new ingredients. Nor should mechanical 
structure, variation in which, though hardly palpable in reference to causes, 
has an evident effect in regulating appearances, be omitted. Regular granite 
is rare ; where found it is generally of a grey colour and fine grained. Graphic 
granite is still rarer. The quartz, where it is found, is black or grey rock 
crystal, and the felspar highly crystalline and of a bright flesh colour. The 
quarts envelopes the felspar in very thin hexagonal or triagonal cases, so 
that nothing can more vary in appearance than the longitudinal and trans- 
verse fracture of the rock.. Petrifactions of wood, combining quartz and 
felspar, have been occasionally found in the interior. This is a mineralo- 
gical novelty, the latter substance never having been found in petrifactions of 
a similar nature. 

Moonstone has also been found embodied in porphyric rocks in large masses, 
and is more beautiful than moonstone hitherto dug from rocks of decomfttsed 
white cUy, Sicnite is uncommon. It occurs in the interior, rather forming a 
part of rocks of a different kind than in great mountain masses. 

Well formed gneiss is more abundant than granite. Its peculiar structure 
may be seen in many places, but no where so clearly as at Amana- 
poora in the Central Province, where it consists of white felspar and quartz 
in a finely crystalline state, with layers of black mica, containing, dis- 
seminated through it, numerous crystals of a light-coloured garnet. Both the 
granite and gniess are very much qualified by an excess or deficiency of 
one or other of the ingredients. When quartz' abounds in a fine granular 
state, the rock- often looks very like sandstone; of this there is an instance 
in the vicinity of Kandy. When felspar or adularia abound, the rock acquires 
a new external character ; this variety is xommon. In a few places the rock 
contains so much of these minerals that it might be correctly called adularia, or 
felspar rock. When mica prevails in gneiss, which in Ceylon is very rare, it 
acquires not only the appearance, but very much the structure of mica slate. 
The instances of change of appearance in the granitic varieties from the presence 
of unusual ingredients, are neither few in number nor unfrequent in occurrence. 

The more limited varieties of primitive rock, as quartz, hornblende, and 
dolomite rock, seldom occur in the form of mt)untain masses. Quartz is found in 
some places so abundantly in granite rocks as even to rital mountain masses. 
It is generally quite bare, and stands erect like denuded veins. From its pre- 
cipitousness it often exhibits the appearance of buildings in ruins. The quartz 
is in general milk-white, translucent, full of rents, and so very friable as to 
resemble unannealed glass. Pure hornblende rock and primitive greenstone are 
not uncommon, and though they constitute no entire mountain, form a part of 
many, particularly of Samanala and the Kandyan mountains. 

Dolomite rock is almost entirely confined to the interior, where it is found in 
veins and imbedded, and sometimes constitutes low hills. The varieties of dolomite 
rock are almost as numerous as those of granite. When purest, it is snow-white, 
generally crystalline, composed of rhombs that are easily separated by a blow, 
but rarely finely granular. When highly crystalline it is composed of about 56 
of carbonate of magnesia, 36*9 carbonate of lime, 4*1 alumina, i silica, 2 water. 
A very fine granular kind is found, but it is so uncommon, that it was appropriated 
under the Kaadyan dynasty to the sole use of the king. The great variety of 
this rock «tises both from the proportion of carbonate of lime iiad of magnesia 
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being seldom the same, and from the commixture of other minerals. The varieties 
most frequent are mixtures of dolomite with felspar and mica, and even quartr. 
It is from the purer kinds of dolomite rock that all the lime employed in build- 
ing in the interior is jprocured. The presence of magnesia injures its qualities 
as a cement; but though inferior in this respect to the lime from shell and 
coral, it answers ^sufficiently well for ordinary uses. 

In external character and general structure, the varieties of primitive rock 
exhibit fewer marked differences than might have been expected. The masses 
that are exposed, are generally rounded, seldom rising to craggy points or 
appearing in grotesque shapes. The nature of the rock may often be surmised,, 
from its external appearance, but generally cannot be precisely determined but 
by an examination of a recently fractured surface. In structure the granitic 
varieties most commonly exhibit an appearance of stratification, but is not easy 
to decide positively whether this appearance is to be attributed to the mass being 
composed of strata or of large laminie or layers. Some great masses of insulated 
rock, several hundred feet in height, exhibit incontrovertible proofs of this 
structure. In these the same layer may be seen extending over the rock, like 
the coat of an onion, and which if but partially exposed, might be adduced 
as a strong proof of stratification, and if examined in different places on the 
top and at each side, might be deemed an extraordinary instance of the dip ©f 
the strata in opposite directions. With this hypothesis of the structure of the 
rocks, the appearance of stratification in all the granitic varieties may be easily 
reconciled. 

Rocks of recent formation are of two kinds, limestone and sandstone. The 
first is said to be confined to the province of Jaffna, the most productive and 
populous district of Ceylon, which is an extended level plain without a single 
hill or valley, and contains numerous decomposed shells, and other marine pro- 
ductions; it is generally grey or light brown, very fine grained and compact, 
and breaks with a conchoidal fracture. It is generally nearly a pure carbonate 
•f lime, affording but slight traces of the presence of vegetable or animal matter, 
and containing a little water. Where it occurs, the whole of the country is 
similar, and elevated but a few feet above the surface of the sea, by which 
it was once probably covered. The recession of the sea from this district is 
even now going on, many natives recollecting the waves covering spots now 
far above high-water mark. It is proved also from the fact of coral rock being 
found mixed with the limestone rock several miles from the sea. Minute inquiry 
on the spot might elicit some valuable information on the formation of this rock, 
which is still probubly extending in the shallows of the adjoining seas, and 
along the coasts of Jaffnapatam. Its formation may possibly be connected with 
coral, which is so abundant in the narrow seas between Ceylon and the Indian 
Peninsula, that most, if not* all, of the islets in the strait are composed of it, 
and the gradual increase of coralline in the waters near these shores proves the 
natural and steady encroachment of the land. The only difficulty is, to find 
the cause of the solution of calcareous matter in some places, and its precipitation 
in others adjoining. 

Sandstone, the other rock belonging to the recent formation, may be con- 
sidered to surround the island with an almost uninterrupted chain. It exhibits 
in every part the same general character, and is found under the same cir- 
cumstances, in horizontal beds along the shore, chiefly between high and low 
water mark, which in Ceylon, where the tide rises only about three feet in 
perpendicular height, u a very limited extent. In shallow water, it may extend 
perhaps farther into the sea. Towards the land, it does not extend beyond the 
beach. A remarkable instance of this is found on the north side of the Kelaniganga. 
In width the bed varies from a few to fifty or even a hundred feet. Towards 
the sea, it presents a bold face, above twelve feet deep, perpendicular like a 
wall, over which the waves break, and which, when the sea runs high, as it 
do€i on thii shorci a great part of the year U compUuly uader ^ater. On 
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the other sid«» towards the land, the rock commonly terminates in sand, the 
beach generally rising above it. This bed is in most places distinctly stratified, 
and where the strata are not deranged by fractures and subsidences, they are 
quite horizontal. The appearance of the rock is not uniform : its principal varieties 
are a yellowish-grey saQdstone» another almost black, and a third of the first 
kind, but containing nodules of the latter. These varieties* occur in the same 
stratum, and a vertical section often exhibits successive layers of the two first 
kinds. They all consist of sand agglutinated by carbonate of lime, which, from 
its texture, appears to have been deposited from water. Thus the stone crumbles 
to pieces, and is reduced to sand when heated before the blow-pipe or immersed 
in an acid. The proportion of carbonate of lime is variable, being from 26*5 
to II per cent. The larger the proportion, the harder is the sandstone; thus 
the last-mentioned is soft and taken from a depth in an incipient state of 
formation, while the former is taken from the surface^ is completely formed 
and extremely hard. Irrespectively of the proportion of carbonate of Ume« the 
sand of which the stone is formed, is of different kinds. The sand of the light- 
coloured variety is chiefly silicious, consisting of fine water-worn particles of 
quartz, like the sand of the shore, and like it, it occasionally contains shells 
and pebbles. The sand of the variety nearly black, is a mixture of silicious 
particles, and of particles of iron glance becoming magnetic by wasting. li 
is extremely hard, the iron no doubt acting the part of a cement, as well as 
the carbonate of lime. 

The question of the formation of the sandstone is involved in much of the 
same obscurity as that of the limestone of Jaifnapatam, and the same con- 
jecturea might be offered- respecting the probable cause of the deposit of the 
calcareous cement. This instance of the formation of rock from the dissolved 
and di^ntegrated materials of old rocks is not peculiar to Ceylon, as it is quite 
as common as those of decomposition itself. Both the limestone and sandstone 
of this recent formation may become very useful. Very good lime may be made 
of the former, and serviceable millstones, perhaps of the latter, if it can be 
found, as is very probable, of a coarse quality. For architectural purposes 
both stones are well adapted, more especially the sandstone for great public 
works,' as it may be wrought at little expense, and when the wind blows off 
the land may be easily shipped. 

Mineralogy. 

The mineralogy of Ceylon, is, in some respects, remarkable and curious* 
The island is remarkable for its richness in gems, and. so far as has yet been 
ascertained for its comparative poverty in the useful metals. It is remark- 
able also for the number c^ rare minerals that it affords, and for the small, 
variety of the ordinary species :, thus in its mineralogical character, it accorded 
with the taste of its late native rulers, who were more prone to display than 
any work of utility, to pomp than profit. Its mineral productions may be 
classed under two heads, those attached to granitic, which constitute 4he greater 
part, and those pertaining to dolomite rock. The only metallic ores that can 
be hitherto said to be found in any quantity deserving of notice, are of iron 
and manganese. Iron in different forms is pretty generally diffused, and some- 
what abundant. Iron pyrites, magnetic iron ore, specular iron ore, red hematite, 
bopf-iron ore, and earthy blue phosphate of iron are all found. Red hematite 
and bog-iron ore are more common than the other species. It is from these 
ores that' the natives extract the metaL With the exception of iron pyrites, 
magnetic ironstone and the blue phosphate, the species of iron occur sp fre- 
quently in granitic rock or its detritus, as not to require notice. The first, iron 
pyrites, is found at Ratnapura, disseminated through a gny felspar lock, and 
in veins of quartz at Mount Lavina on the sea sbor<^. Magnetic iron ore. is 
found in masses, imbedded in gneiss in the vicinity of Kandy and in gramtic 
rocks in Wellassa and Trincomalee. The earthy blue phosphate of iron is 
procurable from a marshy ground near Colombo, and from a bed 6f bog-iron* 
ore near Kandy. It is said to be used by the natives as a pigment. 
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It it to be (Swerved tkat m great hed^ and thai m consiiivMe vein ofimi wte 
hat yet been found m Oo'Aw; though we must remark that a full half* of 
the island it comparatively speaking a terra incognita to the Europeans in 
Ceylon capable of investigating it. No foundry on an extensive scale could 
then, judging from present appearances, be established with success. To the 
natives it may possibly be worth while to collect scattered masses of ore for* 
their little furnaces, but unless an extensive bed or vein of ore be found, the 
attempt to establish a foundry would be idle. Iron is melted by the natives 
in crucibles, over a fire which is blown with two bellows. The scoria is 
separated from it with tongs made expressly for the purpose, and the melted 
mass poured into a mould of clay, after which it is purified further, and forged 
for smaller uses. But one ore of manganese, the grey or the black oxide, is 
yet known in Ceylon, and that occurs in parts of Saffragam and Upper Uva. 
Like most of the ores of iron it occurs finely disseminated and imbedded in 
small masses in granitic rock; some specimens are pure, and in some places 
a considerable quantity might be collected. Hitherto it has been applied to 
no useful parpose, nor from its locale and dispersed state is it likely to be 
exported with profit. 

From the nature of the rocks, other metals might have been expected in 
Ceylon, says a learned geologist, who mentions that he has sought in vain 
among the mountains for tin, copper, and lead. All three, however, are re- 
ported to exist by persons who have themselves discovered them, and quicksilver 
and plumbago (kalu miniran, Siftgh,) which of late years has been largely ex- 
ported to England, may be added to the Hst. Gold and mercuiy, which are 
said to occur native in Ceylon, according* to this writer are rarely found, but 
small lumps of the former have been at tinies met with. *' Did any," he 
continues, " of the common, and what is more, of the precious metals occur 
in Ceylon it- would have been known long ago; for the natives are inquisitive 
and curious, and being in the habit of searching for gems, and collecting 
everything that glitters, or th^t is in the least likely to sell, even bits of iron 
pyrites and ores of iron, it would be very extraordinary were they to pass 
unnoticed substances more attractive, with the value of which they are well 
acquainted." I may cursorily observe that this remark is rather applicable to 
the natives of the southern, than any of the other provinces of Ceylon, and 
that the opposite conclusion of another learned geologist, embodied in the note,t 
is nearer the trutU. Dr. Davy's erroneous conclusion on these points must have 
arisen from the imperfect opportunities at his disposal for the survey of the 
wliole island, not more than one-<third of which -hie ever visited, and not from 
ainy want of ^gacity in obsetvingr or ardour in pursuing the various branches 
df natural science. Stahlstein, or crystallized pyrites, impregnated with a little 
copper, is used by tl|e Singhalese for making buttons. 

Most of the genis for whichi Ceylon is celebrate<), occur in granitic rock ; 
for thought found in alluvial soil and .the beds of rivers, their true source may 

* Goal i« said to have i^een discovered iu the. islapd bj the Dutcli ; but 
from the .abundance of wood, and charcoal beiog the only fuel i:^8ed by the native 
cooks, no notice was taken of the discovery, so that its habitai is now uuknowo. 
The diHcovery of eoal would, now he consiilered ope of the greatest acquisitions 
of which this favoured laiid could boast. It id not at all improbable that it 
exists in parts of the ^carcely explored di^^tricts in the north, where I venture to 
perdi^t the minora! wealth of Oeylon will lie f<»uud to lio. 

t ^0 8cience!< of geology, mineralogy, &c., in nil their branches are but im- 
perfectly Underhtood by tbe natives, notwithfi»an<Hng OeyJon is the depository of 
such an extensive variety of npccimens. Tbeir -attention stems never to have ex- 
ten^Jed much beyond the valuable gems and the cbramon ores. As to a thousand 
other objects, both on the varface of the e«rth and imbedded ia the hidden 
substrata of natiite,. ao. int^i'esting to men of science, they hkve allowecl them an 
almost undisturbed r^po^, iMrver having, ext-r^icl themselves either to quarry out 
a knowldd^ of their latent properties vr ascertain their intrinsic worth. 
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be conjectured from the nature of the surrounding rocks and the quality of 
the sand and alluvium in which they are found. The minerals pertaining to 
this rock are of the quartz family, quartz, iron flint, chalcedony and hyalite. 
Ceylon affords all the varieties of quartz, as rock-crystal, amethyst, rose-quartz, 
cat's-eye, and prase. Rock-crystal occurs in abundance, both massive and 
crystallized, of various colours, good quality and in large masses. Its localities 
do not need noticing. Buttons are made of it. The black crystal is of a 
shining fracture, and falls into slate-like shivers, which are transparent at the 
edges. It possesses electrical properties. The natives use it instead of glass 
for the lenses of spectacles ; they employ it too for ornamental purposes and 
statuary. In the Mahawihara, in Kandy, there is a small well-executed figure 
of Buddha of this stone. Amethyst (Skuandi, Singh^) also is pretty abundant ; 
very beautiful specimens of this mineral are found in the alluvium derived 
from the decomposition of gneiss and granitic rock in SafTragam and the seven 
Korales. The largest specimens are cut for buttons, and the smaller for a 
smaller-sized button. The more saturated the colour is in them, the riper they 
are. They were probably once in a fluid state, and previous to their crys- 
tallization were tinged with a violet colour, which incorporated itself with a 
part or else with the whole of the fluid. It is of a purple violet colour, differ- 
ing much in the degrees in which they are coloured. Some are so saturated 
as to appear almost black. They seldom reach the size of a walnut ; the larger 
they are the paler, and less esteemed.- Crystals of it, containing apparently 
two .distinct drops of water, have been found. Rose-quartz, which is pretty 
common, is often found in the same place as amethyst. 

Ceylon produces the finest cat's-eyes (Wairodi, Singh.) in the world; in- 
deed, the only kind that is highly esteemed and that brings a high price. 
The best specimeas of this singular mineral have been found in the granitic 
alluvium of Saffragam and Matura. It is a hard stone, approaching more or 
less to white or green, semi-diaphanous, with a streak of the breadth of a 
line in the middle, whiter than the stone itself, and throws its light to the 
side that it is turned. It is a pseudo-opal, averaging the size of a hazel nut. 
Prase is a variety of quartz that seldom occurs in the island. The second 
species, iron-flint, is not uncommon in the Central Province, SafTragam, and 
Lower Uva. Some varieties of it much resemble hornstone. TTie third species, 
chalcedony, undoubtedly exists somewhere in the mountains of the interior, as 
fragments of it have been observed in the possession of the natives. The 
fourth species, hyalite, is extremely rare, being met with only in a nitre cave 
in Dumbera, partially encrusting a granitic rock. 

Belonging to the schorl family are two species, the topaz and schorl 
(Purperagan, Singh,), The former is generally known as the white or water 
sapphire. It is commonly white, or bluish, or yellowish white ; much waterworn, 
and perfect crystals of it are very rare. It occurs in many places in the alluvium 
of granitic rock, about the size of a large nut, and is clearer than white crystal. 
. Schorl is not abundant; common schorl is perhaps an exception, it is to be 
seen in many places in the granitic rocks, and in places in Lower Uva, mixed 
with quartz and felspar, it constitutes a rock of considerable magnitude. 
Tourmaline is rare, and the common varieties of green (patje turemali), a name 
given both to chrysolites with tetraedal prisms, and even sometimes to the 
chrysoprasi. It is often opaque, and various shades, bordering on yellow, blue, 
and black, are classed under it ; honey yellow (kaneke turemali), is a topaz of 
a greenish yellow in appearance, resembling amber ; some are ' more saturated 
and ripe, almost of an orange colour. Red (pana turemali), is a quartz; when 
laid on a table it appears opaque; held to the light it has a pale red hue. 
They vary in size from a grain of rice to a pea. They are seldom crystallized, 
and most of them are worn smooth and polished from the action of the water. 
Blue (neela turemali), is a quartz; white (sudu turemali), is a topaz of a pale 
yellow called the Matura diamond. It is not perfectly transparent; for this 
reuoni it U often calcined in the iire, ¥rhich hfis 9X^ enect on the colour ; but 
13 
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the stone is made clearer. It is then enveloped in fine lime and burned with 
rice chaff. It is cut for setting in rings, &c. With the exception of the last, 
most of these are of an indifferent quality, and their locality is unknown. Some 
writers have maintained that both the emerald and beryl are found in Ceylon. 
The former, says Davy, is certainly not found, and there is much doubt as 
to the existence of the latter, most of .those offered for sale being imported; 
and those said to be found in the island being improperly so, as affording an 
excuse for a higher price than that asked for those of the continent, which are 
contemptuously called "coast stones." 

Of the garnet family three species occur in gneiss or granitic rock, viz., 
the garnet, pyrope, and cinnamon stone. The common garnet is abundantly 
disseminated through gneiss in almost every part of the country. Its crystals are 
in general indistinct, small, contain a large proportion of iron, and are very apt 
to decompose. The best and most perfect crystals of this mineral are in quartz 
rock. The precious garnet occurs but in few places, and not in first-rate quality. 
It is contained in hornblende rock at Trincomalee. 

Cinnamon stone, though an abundant mineral in this island, to which it 
exclusively pertains, is found only in a few places, and chiefly in the Matura 
district. It occurs in granitic alluvium in small irregularly shaped pieces, and 
in large masses of several pounds weight. Near Belligam a large detached rock 
is partly composed of this mineral ; the other ingredients of the rock are felspar, 
tablespar, quartz, hornblende, and graphite. "The thick jungle," says Dr. Davy, 
** round the spot where this interesting rock stands, prevents a minute examination 
of the neighbouring country;" but his opinion seems to be that this rock had 
been detached from a vein or bed included in gneiss or granitic rock in the 
hill above. Another mineral of a doubtful nature, disseminated in small masses, 
occurs in many places, as at Colombo, Mount Lavinia, &c. It is semi-transparent, 
and never crystallized, and has the fracture and lustre of cinnamon-stone. It 
certainly belongs to the garnet family, and is probably merely a variety of 
cinnamon stone; from which it appears to differ chiefly in being pf a redder 
hue, and in this respect approaches pyrope. 

The zircon family is richer in Ceylon than in any other part of the world. 
It is chiefly confined to the districts of Matura and Saffragam, more especially 
to the former, and is indicated by the popular name * Matura diamond,' which 
is applied to its finest varieties by the dealers in gems. Besides the well known 
species, common zircon and hyacinth, a third species, massive, opaque, un-. 
crystallized, and of a dark brown colour, some specimens of which, from Saffragam, 
have been known to weigh two or three ounces, has been also found. The natives 
are completely ignorant of the true nature of zircon. The yellow varieties are 
sold by them as a peculiar kind of topaz; the green as tourmaline; the red 
hyacinth as inferior rubies; and the very light grey as imperfect diamonds. All 
the varieties on sale are found in the beds of rivers, or in alluvial ground derived 
from the decomposition of gneiss or granitic rock. It is to be seen, however, 
in its original site in these districts sparingly disseminated through quartz and 
schorl rocks, or quartz and felspar with tablespar and graphite. The zircon in 
some parts of the mass so largely preponderates as almost to entitle the rock to 
be called zircon rock. The mineral in such a case is crystalline, and most 
commonly green or brown ; the rock is remarkable for its heaviness, and for 
the resinous lustre of its fracture. 

For the ruby family (Lankarette Singh.) ^ Ceylon is no less celebrated. Four 
species of it, spinel, sapphire, corundum, and chrysoberyl occur in gneiss or 
granitic rock. Spinell is comparatively rare, though there are some small and 
most beautiful crystals of it found in the interior, and it is found in specimens 
of clay iron-ore in parts of the Central Province, where gneiss prevails. Sapphire 
is common though widely scattered; it occurs in great perfection and in con- 
siderable abundance and magnitude in the granitic alluvium of Matura and 
Saffragam, and about Nuwara Lliya ; the principal varieties being the blue, {)urple, 
T^di >:ellow, white and $tar*stoae« Bar))osa remarki that the !>iDghalesf in his 
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day bleached sapphires in such perfection, that they might be taken tor the 
finest diamonds. Fragments of blue sapphire of indifferent quality have been 
found as large as a goose's egg. The purple variety or the oriental amethyst 
is rare. A green variety is still rarer, and when found, perhaps, owes its colour 
to a blending of blue and yellow, two colours of frtquent occurrence in the 
same stone. The black sapphire is no less rare. It is not uncommon to find 
some other mineral included in the substance of the sapphire, such as crystals 
• of iron glance, or a small mass of crystsdlized mica. Corundum is less frequently 
met with than the sapphire, being rarely, found except in Uva, where it is 
found in the bed and in the banks of a small stream; the sand, gravel, and 
pebbles among which the corundum occurs, in their nature correspond with 
varieties of granite, gneiss and hornblende rock. The corundum is often found 
in large six>sided prisms, it is commonly of a brown colour, whence it is called 
by the natives koroondu gala (cinnamon stone). Occasionally it is to be met 
with partially or entirely covered with a black crust, perhaps merely the stone 
with an unusual ()roportion of iron. The corundum and sapphire are so closely 
akin* that the natives have even observed the similarity. The two minerals are 
linked together by the coarse and opaque varieties of the latter, which are 
common enough in Saffragam*. Chrysoberyl is of very rare occurrence, and is 
said to be brought from Saffragam. The more perfect crystals of all the varieties 
of ruby, sapphire, corundum and chrysoberyl, exhibiting in every direction smooth 
facets like the garnet, the diamond, and so many other minerals, seem , to shew 
that they are contemporaneous in their formation with the rock from whence 
they are derived ; that they have crystallized in its substance ; and that they are not 
detached till it undergoes distinegration or decomposition, when they are washed 
by the heavy rains and torrents with the detritus of their parent rock to lower 
ground to reward the perseverance of the native explorers who might search in 
yaii^ iii the mountain mass. Corundum is the only species of this family that 
is not esteemed as a gem, and the only one that is applied to any i)urposeof 
utility. In its powdered state it is extensively employed by the lapidary in cutting 
and polishing stones, and by the armourer in polishing arms. It enters, too, 
into the compositions of an excellent hone made by natives, consisting chiefly 
of this mineral in very fine powder, and of kapitia a peculiar kind of resin. 

Of the felspar family, it is highly probable that several species exist in 
the island. Tablespar has been already alluded to, and the subdivisions of 
felspar vizt adularia (including glassy felspar), Labra4or-stonc, common felspar, 
and compact felspar. These minerals are common in gneiss and granitic 
rock, with the exception of Labrador stone, which is seldom found, and then 
in a bed of graphic granite. Adularia is very abundant in some parts of the 
interior, particularly in the neighbourhood of Kandy, where it is occasionally 
the predominating ingredient of the rock. 

Of the hornblende family, two species occur, common hornblende, the 
constituent of the . rock of this name and glassy tremolite which has been 
observ^ at Trincomalee in a narrow vein of quartz in gneiss. 

Pitchstoue is perhaps the only mineral of the family of this name to be 
found in Ceylon, a small vein of it occurs near Trincomalee in granite. 
Mica or glimmer (Miniran, SmgA.)^ as a constituent part of granite and gneiss 
is abundant, besides, it often occurs in large plates imbedded in these rocks. 
It is collected by the natives, who use it for purposes of ordinary decoration, 
and for ornamenting talipot parapluies. Common chlorite is occasionally to 
be met with both at Galle and Trincomalee disseminated through quartz. 
Green earth is more rare; U is found in Lower Uva, where it is pretty 
abundant near Alipoot in small veins, and includes masses in clay derived from 
the decomposition of a granitic rock. This mineral is of an unusually light 
colour, varying from green to light apple-green. 

Msignesian minerals are far from abundant in Ceylon, and are perhaps 

confined to dolomite, carbonate of magnesia, and talc.^ The very rare mineral 

native carbonate of magnesia, has been discovered in a nitre cave, accom. 
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panied with dolomite aad encrusting and included in gneiss. The best speci* 
mens of it were of a pure snow-white, earthy texture, rather harsh to the 
touch, destitute of smell when breathed on, and not adhesive. A specimen of 
it, examined by Dr. Davy, contained 86 carbonate of magnesia, 5 water, 9 
silica, with some slight traces of carbonate of lime. 

This mineral is perhaps co-temporary with the rock in which it occurs, 
and not deposited subsequently from water. It has long been used by the 
natives of the adjoining country in whitewashing their temples. Talc is very 
rare in Ceylon. It has been met with at Dumbara in a nitre cave, where, 
with calcspar, felspar and quartz, it entered into the composition of a highly 
crystalline rock. 

Calcspar, anhydrous gypsum, and calcsinter are the only pure calcareous 
minerals to be found in Ceylon. The two former, well crystallised, have been 
met with at Dumbara nitre cave. They occur in the compound rock just 
alluded to in reference to' talc. Calcsinter is not uncommon ; encrusting rocks 
of dolomite and gneiss, it abounds in Matale, and is plentiful in Lower 
Uva and in many places in the vicinity of dolomite rock, from which in all 
probability it is derived. 

There are two kinds of the inflammable class of minerals that occur in 
Ceylon, graphite and sulphur. Graphite in minute scales is vexy commonlv 
disseminated through gneiss, and it occasionally occurs imbedded in this roclc 
in small masses. In the latter form, it is found to some extent in parts of 
Upper Saffragam, and might probably be found in sufficient quantity to be 
collected and exported profitably. Sulphur is extremely rare in Ceylon, indeed 
its very existence is not indisputably proved. A specimen of this mineral was 
some time ago picked up in Dumbara, which contained a large portion of 
sulphate, a small portion of sulphate of iron, and slight traces of alum. The 
stone itself was composed chiefly of quartz, felspar and oxide of iron, and of 
some grey crystalline grains. Had the specimen been broken" from a rock, 
little room for doubt would have remained, but even as the case stood, it 
appeared more likely to be native sulphur than an artificial accidental im- 
pregnation, for which indeed it would be almost impossible to account The 
mineral productions occurring ip the dolomite rock are of two kinds, those 
peculiar to it and hitherto found in no other rock in Ceylon, and those com- 
mon to it and to granitic rock. Belonging to the latter, the following 
minerals may be enumerated : — Iron pyrites, mica, white <:lay, probably derived 
from the decomposition of felspar and graphite. With the exception of mica^ 
none of these minerals are common or abundant in dolomite. The mica 
is generally of a light brown or straw-colour, translucent and cr3rstallised in 
small six-sided prisms. The minerals peculiar to dolomite are three in number, 
Ceylanite, apatite and a bright yellow mineral, perhaps a variety of cinnamon- 
stone. Ceylanite is pretty abundant in this rock, and very generally disseminated 
through it. It occurs crystallized and amorphous, and exhibits a variety of 
colours, as bright azure-blue, resembling the blue sapphire, violet, pink-redf grey 
and white. Its crystals are generally very small. The fine sapphire blue 
Ceylanite is almost confined to one locality. Of the pink-red, some good speci- 
mens have been met with from a vein of dolomite in Saffragam, on the banks 
of a stream that flows into the Kalu-ganga. Ceylanite of the other colours is 
common particularly in the dolomite rock near Kandy and Badnlla, where it 
generally occurs amorphous, or very indistinctly crystal I ised. Apitite, of a 
bright sapphire-blae colour, is frequently to be seen in dolomite, disseminated 
in very minute particles. It occurs in one place well crystallised, in six-sided 
prisms in a few places. The bright yellow mineral, perhaps, a variety of the 
cinnamon 'Stone, which it resembles in its general properties, and has never 
been seen crystallished, is not uncommon in dolomite in the vicinity of Kandy. 
This result is difficult to ascertain from the small particles in which it is 
found. Though, then, the number of minerals hitherto found in dolomite rock is 
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bighly pioba 
ly search in 
making lime. 



small, it is highly probable more may yet be found to reward the mineral- 
ogist, who may search in the quarries of the interior, where it is broken for 



SKETCH OF THE GEOLOGY OF CEYLON: 

By George Gardner, F. L. S. 

(From '^ Riheyro's Ceylon^^ by George Lee,) 

The island of Ceylon appears, at an early period of its physical history, 
to have formed the southern extremity of the peninsula of India. This opinion 
IS confirmed both by 'its position and its geological constitution. At the pre- 
sent period the narrow channel which separates them is only a few feet in 
depth, and I believe I shall be able, to prove that the whole of Ceylon is gra- 
dually rising above the sea level, and that consequently the time, geologically 
speaking, is not far distant when the island will again become united to the 
continent. Tradition, indeed, records that the passage was at one time not only 
broader but much deeper than it now is, and this led to the survey which 
preceded the deepening of the Pamban passage. 

The island is about 270 miles long, by about 14$ in breadth. It is of 
an ovate form, and its extremities point nearly due south and north. It is 
broadest at its southern extremity, and it is in that direction that the greatest 
mass of high land exists. The great central mountain range rises, for the most 
part, rather suddenly out of a broad belt of flat country that stretches between 
it and the sea, and which varies from twenty to sixty or eighty miles in 
breadth, but towards the north, north-west, and north-east, the flats are much 
broader than in any other direction. The general direction of the mountain 
chain is from ^uth to north, but it is much broken up, and intersected by 
beautiful broad, and fertile valleys, varying from* one to six thousand feet above 
the level of the sea. The mountains themselves vary from 3,000 to S,28o feet, 
the latter being the elevation of Pedrutalagala, a rounded dome which overlooks 
the valley of Nuwara-EUya on the one side and that of Maturaia on the 
other. The peaks which come next to this one in point of elevation are Kirigal- 
potta, to the south of it, which is 7,810 feet; Totapella, to' the eastward, which 
is 7,720 feet; and Adam's . Peak, which for a long period was considered, as 
it still is by the natives, to be the highest, of all, 7,420 feet. Taking tieir 
rise in these mountains, and traversing the valleys, are, of course, a number 
of streams of various sizes. The largest of these is the . Mahaweliganga-— 
the Ganges of Ptolemy — which has its origin near the summit of Pedrutala- 
gala, and, after a very tortuous course of nearly 200 miles, ultimately falls into 
the sea near Trincomaiee, on the north-east side of the islandii Three or four 
other streams of considerable size empty themselves on the west coast. 

Although the geological s^cture of the Island is very simple, it offers 
notwithstanding much that is interesting to the geologist. The series of rocks 
are but few in number. The lowest, which is also the most common, is that 
to which the name of gneiss is given. In some places it is overlaid by ex- 
tensive beds of Dolomitic lime-stone; and on some parts of the coast that very 
niodeni formation known by the name of Breccia, is found to exist. The clay 
slate, Silurian, old red sand stone, carboniferous, new red sand-stone, oolite, and 
chalk systems, which form such remarkable features in the Geology of England, 
have not yet been met with in Ceylon, nor is it at all probable that apy of 
them eveir will be found, as the island has now been traversed in all directions 
without any traces of them having been seen. 

Gneiss rocks are the lowest of that division to which the name of strati- 
fied is given, in contra-distinction to those which show no traces of strati- 
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.fication, such as granite, basalt, and lavas. Wherever the understrrface of 
the Gneiss series is sufficiently exposed, it is always found to rest on granite ; 
but owing to the great thicknpss of the system in Ceylon, and notwithstand- 
ing that it has been much broken by the upheaval of the mountains, 1 have 
not yet been able to trace their connection. It has however, recently been 
discovered at Mount Lavinia, near Colombo, by the Rev. Dr. Mac vicar. The 
mechanical structure of Gneiss shews that it has been formed at the expense 
of granite by disintegration, much in the way that the sand-stone of the 
carboniferous system has had its origin, and that which is now being formed 
on the sea-shores of our own times : and that it has afterwards been partly 
fused by heat from below. Mr. Lyell, indeed, asserts, and all that we yet 
known of Geology goes to prove the truth of the assertion, that granite itself 
has been formed by the complete fusion and reconsolidation of pre-existing strati- 
fied rocks, and that as new stratified rocks are slowly deposited by water above 
the earth, the older ones which they cover are gradually reabsorbed by the 
interior heat of the .globe, and converted into jgranite. According to this view 
we have, a« in the organic world, an endless round of production and decay 
going on from pre-existing materials ; and it is from this circumstance that 
Mr. Lyell has given the name of metamorphic rocks to those lower stratified 
ones, to which the name of transition was formerly applied. 

The materials of which gneiss and granite are formed are the same, con- 
sisting of the minerals ealled felspar, mica, quartz, and hornblende, in greater 
or less proportions; but if a portion of each be carefully examined, these 
materials will be found to be in a very different state of molecular aggregation. 
In granite these minerals are always found to be perfectly crystallized within, 
and to have externally a regular geometric figure while in gneiss, though the 
internal crystallization remains, the felspar is rounded like waterworn pebbles, 
or broken into fragments, and the plates of mica are contorted by irregular 
pressure among the felspar and quartz, shewing that they were brought together 
by the mechanical influence of water, and not by chemical attraction while in 
a state of fusion, as in granite. * These distinctions, however, are only of practical 
value when small portions' of either rock are under investigation, for while 
granite in the mass presents no evidence of stratification, in gneiss, on the 
contrary, it is always observable, particularly where sections of the rock in situ 
haye been made; and as such sections are now everywhere to be met with 
along the new roads which intersect the interior of the island, the various 
bendings, elevations and depressions which these rocks have been subjected to 
since they were quietly and horiaontally deposited in the bed of a primoeval 
ocean, can be very satisfactorily studied. 

Portions of these rocks are sometimes of a very arenaceous character, so 
much so, indeed, as often to cause them to be taken for actual sandstone by 
common observers. Such portions can always, however, be traced running into 
the regular and more compact gneiss Extensive veins of both pure quartz and 
felspar are often met. with in the gneiss, and probably have been produced by 
the sanse cause which mineral veins owe their origin to, viz>, a fissure which 
has been filled up frenfi the surrounding rock by chemical and electrical action, 
long but steadily continued. Those chalk-like deposits which are met with at 
Nuwara Eliya and elsewhere, are formed by the disintegration of felspar veins, 
and constitute that substance to which the name of porcelain clay is given. 

In several parts of the .island tiie gneiss is intersected by veins of trap 
socks, which have been thrown up from below in a molten state subsequent 
to the consolidation of the gneiss. Such veins or dykes may be seen on the 
beach between the Admiral's house and the dockyard at Trincomalee, on the 
ascent of Adam's Peak from Ratnapura, and close to the sea on that side 
of Mrs. Gibson's hill which looks towards Galle. The latter consists of pitch- 
stone porphyry, highly impregnated with iron, and the effect which it has 
produced in altering the nature of the gneiss, where it has come in contact 
with it, is very striking. 
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With regard to the existence of metallic veins in the mountains of Ceylon 
almost nothing is known. Traces of tin have lately been said to have been 
met with; and it is not at all unlikely that it may hereafter be met with 
in greater abundance, as it is principally in the metamorphic rocks that metallic 
veins are found to exist, and mostly in mountainous countries or their immediate 
neighbourhood. As their existence however cannot be predicted, further know- 
ledge concerning them will only be obtained by actual examination of those 
parts of the island most likely to possess them. 

It is often asked if there is any chance of coal being found in Ceylon. 
Although from all that is yet known of the geology of the island, the chances 
are very much against any thing like a true coal formation being met with, 
yet it would not be safe to give a decided answer on the subject ; for, unlike 
the carboniferous beds of England, which have in general" one or more 
systems of stratified rocks intervening between them and the gneiss, those of 
the north of India were found by Dr. Royle to rest on the Gneiss itself. 
This much, however, is certain, that whenever Gneiss forms the uppermost rock, 
coal need never be looked for, as it is well known that in all parts of the 
world, the series of rocks which form the crust of it, hold a regular and 
undeviating-relative position to each other, and hence, the upper rock of any 
country being given, a Geologist can tell wfth the greatest certainty what 
system or systems of rocks will never be found beneath it. 

The nature and origin of laterite or kabuk, which is so common on the 
west side of the Island, have given rise to much diversity of opinion. Some 
have supposed it to be a volcanic production, and others a deposition from 
water; but 1 have most completely satisfied myself that it owes its existence 
to neither of these causes, but to the simple decay of Gneiss rocks. I was 
first led to this view from the examination of a cut through a knoll on the 
road from Galle to Belligam, and afterwards from others on the road be- 
tween Colombo and Ambepusse, and in numerous instances of the same nature 
in the Central Province. In many of these cuts there is no difficulty {in trac- 
ing a continuous connection, without any definite lines of demarcation, be- 
tween the soil and the laterite on the one hand, and the laterite and the solid 
rock on the other. In no part of the world, save in the Peninsula of India, 
have I witnessed a like decomposition of Gneiss, and this renders* it probable 
that the cause is due to some peculiarity in the chemical nature of the rock itself 

As in almost every other country where the Gneiss system prevails, im- 
mense deposits of crystalline lime-stone are found in various parts of the 
interior of the island, overlying the Gneiss. Thus, it is well known to occupy 
a large' space in the valleys of Kundasala, Matale and Peradeniya at the lat- 
ter place, and between it and Kandy, being extensively converted into lime 
for building purposes. This like all other lime-stone strata has evidently been 
formed by aqueous chemical deposition from an ocean which overlay the 
Gneiss, and its highly crystalline structure is probably owing to the same heat 
which partly fused the Gneiss itself previous to its solidification. It is not 
simply a carbonate of lime, but contains besides a considerable quantity of 
carbonate of magnesia, and to such combinations the name df dolomite is 
given. It is still undecided by Geologists whether the magnesia of such rocks 
was originally contained in the solution from which they have resulted, or from 
the action of heat on the rocks with which they are connected, and which as 
is the case with Gneiss, are known to cantain a certain proportion of Magnesia. 

Passing over all those series of rocks to which the names of secondary 
and tertiary have been given, none of which are known to exist in Ceylon, 
we come to those very modern ones called post-tertiary, which are being formed 
at the present day, and which either shew themselves in the shape of elevated 
terraces of shells, or in a more solid form arising from the agglutination of 
particles of sand and fragments of such corallines and shells as still inhabit 
the surrounding seas. Such elevated shell banks, and such rocks are to be 
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met with in several places along the coast. Thus the greater part of the Penin- 
sula of Jaffna is formed of them, and I have likewise noticed their existence 
at Galle and at Belligam. The study of these modern formations are of 
peculiar interest to the geologist, as they are fraught with important analogies 
as to the process of nature in more ancient times. At Jaffna the lower portions 
of this breccial rock is quarried for building purposes. It is compact in its 
structure, but abounds in very perfect remains of shells and corals, and in its 
general structure resembles very much the same kind of rock in which human 
remains have been found on the northeast coast of the main land of Guadaloupe. 
Along the shores of the lagoon which separates the main land from the peninsula 
of Jaffna, and but little elevated above the present sea level, the formation of 
this rock may be seen in various states of progress towards solidification . Some 
specimens which I collected there consist of nearly an entire mass of small 
shells similar to those which are still found abundantly alive within the present 
tidal range, and are beautiful examples of the manner in which those lime- 
stone rocks of the secondary strata which so full of the remains of shells 
and other marine animals, have been formed. At Gallc a somewhat similar 
kind of rock is used for building purposes, but the shells and corallines of 
which it is composed are more comminuted. At one of the places where this 
rock is worked, situated about a mile from the sea, and about six or eight 
feet above its present level, I found firmly attached to those portions of it 
which were exposed by the removal of the alluvial soil which covered them, 
numerous oyster shells, exactly similar to those now found alive on rocks at 
present washed by the waves of the ocean. At Belligam a large tract of 
alluvial land, which at the time I visited that place, in 1844, was planted 
with sugar cane, is underlaid by a thick stratum of sea shells and fragments 
of corallines, which are more or less firmly agglutinated together ; and I have 
no doubt that many other parts of the coast offer similar phenomena. 

The existence of these masses of shells above the present level of the sea, 
yields the same evidence of the gradual rise of the island of Ceylon, that is 
afforded by similar appearances in other parts of the world, and from which 
similar conclusions have been drawn by the mo^t eminent geologists of the 
day. In many places where such rises are slowly but surely going on, the 
rate is so imperceptible that but little change has been observed during • 
the historical period; where as in others, such as the Scandinavian peninsula, 
the rise is as much as three feet in the course of a century. From 
all that I have seen I am led to believe that the whole of that flat sandy 
country which stretches along the west coast of Ceylon, as well as that of 
a similar nature at Batticaloa, which, except Trincomalee which is rocky, is 
the only part of the east coast that I have yet visited, has, atjio very recent 
geological epoch been gained from the sea by the elevation of the land. 

The conclusions to be deduced from the above slight sketch of the Geo- 
logy of the Island are very evident. In the first place, the non-existence of 
secondary and tertiary rocks overlying the Gneiss and Dolomite, prove that 
from the period of the first elevation of Ceylon above the level of the ocean, 
it has not been subjected to the numerous submersions and upheavals which, 
it is well ascertained, such countries as possess them have been liable to; 
indeed, there is no evidence to prove that it has even once been covered with 
water since the time at which it first became dry land, for nearly the whole 
of the soil which covers it, with the exception of the sandy portions along 
the coast, and a very thin layer of alluvial matter has been formed from the 
decay of the gneiss rocks. Nowhere have I met with traces of diluvial drift, 
except, indeed, where it can be traced to the action of streams. In the 
second place, the gradual rise of the whole island may be fairly inferred from 
the existence of the elevated beaches which I have alluded to, and I have no 
doubt that when further attention has been given to the subject by those who 
have opportunities for so doing, still more satisfactory evidence of the fact 
will b« afforded. 
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METALS, MINERALS AND GEMS. 
{From Sir Emersm Teuftent's ^'Ceylon!') 

Metals. — The plutonic rocks of Ceylon are but slightly metalliferous, and 
hitherto their veins and deposits have been but imperfectly examined. The 
first successful survey attempted by the Government was undertaken during the 
administration of Viscount Torrington, who, in 1847, commissioned Dr. Gygax 
to proceed to the hill district south of Adam's Peak, and furnish a report on 
its products. His investigations extended from Ratnapura in ,a south-eastward 
direction, to the mountains which overhang Bintenne, but the results obtained 
did not greatly enlarge the knowledge previously possessed. He established 
the existence of tin in the alluvium along the base of the mountains to the 
eastward towards Idelgashena ; but so circumstanced, owing to the flow of the 
Wellaway river, that, without lowering its level, the metal could not be ex- 
tracted with advantage. The position in which it occurs is similar to that in 
which tin ore presents itself in Saxony; and along with it, the natives, when 
searching for gems, discover garnets, corundum, white topazes, zircon, and 
tourmaline. 

Gold is found in minute particles at Getteyhedra, and in the^ beds of the 
Maha Oya and other rivers flowing towards the west, (a) • But the quantity 
hitherto discovered has been too trivial to reward the search. The early in- 
habitants of the island were not ignorant of its presence; but its occurrence 
on a memorable occasion, as well as that of silver and copper, is recorded 
in the Mabawanso as a miraculous manifestation, which signalised the found- 
ing of one of the most renowned shrines at the ancient CapitaU {f>) 

Nickel and cobalt appear in small quantities in Saflfaragam, and the latter, 
together with rutile (an oxide of titanium) and wolfram^ might find a market 
in thina for the colouring of porcelain, (c) Tellurium, another rare and valu- 
able metal, hitherto found only in Transylvania and the Ural has likewise been 
discovered in these mountains. Manganese is abundant, and Iran octurs in the 
form of magnetic iron ore, titanite, chromate, yellow hydrated, peroxide and 
iron pyrites. In most of these, however, the metal is scanty, and the ores of 
little comparative value, except for the extraction of manganese and chrome. 
•• But there is another description of iron ore," says Dr. Gygax, in his official 
report to the Ceylon Grovetnment, "which is found in vast abundance, brown 
and compact, generally in the state of carbonate, though still blended with a 
little chrome, and often molybdena. It occurs in large masses and reias, one 
of which extends for a distance of ^teen miles ; from it millions of tons might 
be smelted, and when found adjacent to fuel and water-carriage, it might be 
worked to a profit. The quality of the iron ore found in Ceylon is singularly 
fine; it is easily smelted, and so pure when, reduced as to resemble silver. The 

a Buauwella, a fort about forty miles distant from Colombo, derives its name 
from the sand of the river which flows beloW it, — rang-welle, ^ golden sand." Bang-gala 
in the central province, is referable to the same root — the rock of gold. 

h Mahawanso, oh. xxiii. p. 166, 167. 

c Adatic Annual Register for 1799 contains the following: — 
«* Extract from a litter from Colombo dated 2Qth Oct 1798. 

** A discovery has been lately made here of a very rich mine of quieksHwr, 
about six miles from this place. The appearances are very promising, for a handfal of 
the earth on the surface will, "by being washed, produce the value of a rupee. A guard 
is set over it, and accounts sent express to the Madras Goverment.'* — "P, 53. See also 
Pebcivax's Ceylon, p, 639. 

JoiNViLtE, in a MS. essay on The Geology of Ceylon, now in the library on the 
East India Company, says that near Trincomalee there is ''un sable noir, oompose de 
detriments de trappe et de cristaux de fer, dem$ leguel on owve per U lavage beau- 
coiqt de mercwre. *' 

14 
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rough ore produces from thirty to seventy-five per cent., and on an average fully 
fifty. The iron wrought from it requires no puddling, and, converted into steel, 
it cuts like a diamond. The metal could be laid down in Colombo at £fi per 
ton, even supposing the ore to be brought thither for smelting, and prepared 
with English coal ; but anthracite being found upon the spot, it could be used 
in the proportion of three to one of the British coal; and the cost correspond- 
ingly reduced.'* 

Remains of ancient furnaces are met with in all directions precisely similar 
to those still in use amongst the- natives. The Singhalese obtain the ore they 
require without the trouble of mining ; seeking a spot where the soil has been 
loosened by the latest rains, they break off a sufficient quantity, which, in less 
than three hours, they convert into iron by the simplest possible means. None 
of tiieir furnaces are capable of smelting more than twenty pounds of ore, and 
yet this quantity yields from seven to ten pounds of good metal. 

The anthracite alluded to by Dr. Gygax is found in the southern range of 
hills near Nambepane, in close proximity lo rich veins of plumbago^ which are 
largely worked in the same district, and the quantity of the latter annually 
exported from Ceylon exceeds a thousand tons, (a) Molybdena is found in profusion 
dispersed thfough many rocks in Saffragam, and it occurs in the alluvium in 
grey scales, so nearly resembling plumbago as to be commonly mistaken for it. 
Kaolin^ called by the natives JCirimattie, appears at Nuwara Eliya, at Hewahette, 
Kadugannawa, and in many of the higher ranges as well as in the low country 
near Colombo ; its colour is so clear as to suit for the manufacture of porcelain {b); 
but the difficulty and cost of carriage render it as yet unavailing for commerce 
and the only use to which it has hitherto been applied is to serve for white- 
wash instead of lime. 

Nitre has long been known to exist in Ceylon, where the localities in »rhich 
it occurs are similar to those in Brazil. In Saffragam alone there are upwards 
of sixty caverns known to the natives, from which it may be extracted, and 
others exist in various parts of the island, where the abundance of wood to 
assist in its lixiviation would render that process easy and profitable. Yet so 
sparingly has this been hitherto attempted; that even for purposes of refrigeration, 
crude saltpetre is still imported from India, (c) 

a That was twtoty-five years ago: now as muQh as 8,000 tons of plumbago 
are sometimes exported in one year.— Oomfilbbs. 

h The Kaolin of Ceylon, according to an analysis in 1847, consists of: — 

Pare kaolin 700 

Silica 260 

Molybdena and iron oxide ... •«. 40 

1000 
In the Jfing-shef or history of the Ming, dynasty, A. d. 1368 — 1643, by 
Obaating-ynh, ** pottery-stone " is enumerated among the imports into China from 
Oeylon.— B. occxxvi. p. 5. [A cup and saucer made from Oeylon kaolin by 
** Minton " to the order of Governor Sir William Gregory, will be found in the 
Colombo Moseum. — Ooxfilebs.] 

c The mineralogv of Ceylon has hitherto .undergone no 8cienti6c scrutiny, 
nor have its mineral productions been arranged in any systematic and compre- 
henaiTe catalogue. Specimens are to be found in abundance in the hands of 
native dealers; but from indifference or caution they express their inabih'ty to 
afford adec^nate information as to their locality, their geological position, or even 
to show with sufficient certainty that they belong to the island. Dr. Gygax, as 
the results of some years spent in exploring different districts previous to 1847, 
was enabled to furnish a list of but thirty-seven species, the site of which he had 
determined by personal inspection. These were: — 1, Bock crystal, Abundant; 2, 
Iron quartz, Saffragam; 8, Common quartz, Abundant; 4, Amethyst, GalleBack, 
Caltura; 5, GBmet, Abundant ; 6, Cinnamon stone, Belligam; 7, Harmotome, St. 
Lucia, Colombo 8. Hornblende, Abundant ; 9. Hypersthene, Abundant ; 10, Common 
ooranduiD, Badulla ; 11, Buby, Badulla and Saffragam ; IS, Cbrysoberyl, Batganga, 
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Gems.— But the chief interest which attaches to the ttUMiatains and vocks of 
the region, arises from the fact that they contain those mines of pteekut ftmut 
which from time immemorial have conferred renown on Ceylon. The ancients 
celebrated the gems as well as the pearls of " Taprobane $" the tales of mariners 
returning from their eastern expeditions supplied to the storjrtellers of the Arabian 
Nights their fables of the jewels of "Serendib;" and the travellers of the 
Middle Ages, on returning to Europe, tol4 of the ^* sapphires, topazes, amethysts, 
garnets, and other costly stones", of Ceylon, and of the ruby which belonged 
to the King of the island, "a span in length, without a flaw, and brilliant 
beyond description." (rf) 

The extent to which gems are still found is sufficient to account for the 
early traditions of their splendour and profusion; and fabulous as this story of 
the ruby of the Kandyan Kings may be, the abundance of gems in Saffragam 
has given to the Capital of the district the name of Ratnapuray which means 
literally "the city of rubies." W They are not, however, confined lo this quarter 
alone, but quantities are still found on the western plains between Adam's Peak 
and the sea, at Nuwara Eliya, in Uva, at Kandy, at Matale in the Central 
Province, and at Ruwanwella near Colombo, at Matura, and in the beds of the 
rivers eastwards towards the ancient Mahagam. 

But the localities which chiefly supply the Ceylon |^ms are the allnvial 
plains at the foot of the stupendous hills of Saffragam, m which the detritus 
of the rocks has b^en carried down and intercepted by the slight elevations 
that rise at some distance from the base of the mountains. The most remark- 
able of these gem-bearing deposits in the flat conntry around Balangoda, 
south-east of Ratnapura; but almost every valley in communication with 
the rocks of the higher ranges contains stones of more or less value, and the 
beds of the rivers flowing southward Crom the mountain chain are so rich in 
comminuted fragments of rubies^ sapphires, and garnets, (/) that their sands 
in some places are used by lapidasies in polishing the softer stones, and in 
sawing the elephants' grinders into plates. The cook of a Government Officer 

North Saffragam; td, Pleonaste, B&duUa; 14, Zircon, WaUwey-ganga, Saffragram ; 
15, Mica, Abundant; 16, Adular, Patna Hills. North-east; 17, Common felspar, 
Abundant; 18, Green felspar, Kandy; 19, Albite, Melly Matt6; 20, Chlorite, 
Kandy; 21, Pittite, Patna Hills: 22, Black tourmaline, Nuwat* EHya ; 23, Calcspar, 
Abnndknt; 24, Bttterspar, Abundant; 25, Apatite, Oalle Back; iS6, Flaopspar, 
Galle Baek; 27, Chiastolite, Mount L^vinia; 28, Iron pyrites, Peradenia; 29, 
Magnetic iron pyrite*i, Peradenia, Bajawelle r 30, Brown iron ore, Abondant ; 31, 
Spathone iron ore, Galle Back ; 32, Manganese, Saffragam : 33, Mdybden glance, 
Abundant; 84, Tm Ma, Saffragam; 35, Arseniate of niokel, Saffragam ; 36, Plum- 
bago. Morowa Kosale; 37, BpistUbite, St. Lucia. 

«f TroiO^s of MaBOO Polo, a Venetinvij in the Thirteenth ^ Century , London, 1818 . 
e In the viaituty of Batnapura there are to be obtained misses of quartz 
of the most delicate rose colour. Some pieces, which were brought to me in 
Colombo, were of extraordinary beauty; and I have reason to believe that it 
can be obtained in pieces large enough to be used as slabs for tables, or formed 
nto vases and columns. I may observe that similar pieces are te be found in 
the south of Ireland, near Oork. 

/ Mb. Bakbb, in a work entitled The Rifle and the Hound in Ceylon^ thus 
describes the sands of the Manic Ganga, near the ruins of Mahagam, in the 
south-eastern extremity of the island:— "The sand was cJtnposed of mica, quartz, 
sapphire, ruby, and jacinth ; but the larg(^ proportion of ruby sand was so ex- 
traordinary that it seemed to rival Sinbad's story of the vale of gems. The whole 
of this was valueless, but the appearance of the fiAnd was very inviting, as the 
shallow stream in lippUng over it magni&ed the tiny gems into stones of some 
magnitude. I passed an hour in vainly searching for a ruby worth collecting, 
but the largest did not exceed the size of a mustard seed.^-^BAKBR's Rifie and 
Hom^ in Ceylon^ p. 181. 
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at Galle recently Iwottght to him a ruby about the sue of a small pea, whith 
he had taken* from the crop of a fowl. 

Of late years considerable energy has been shown by those engaged in 
the search for gems; neglected districts have been explored, and new fields 
have been opened up at such places as Karangoda and Weralupa, whence 
stones have taken of unusual size and value. 

It is not, however, in the recent strata of gravel, nor in those now in 
process of formation, that the natives search for gems. They penetrate these 
to tiie depth of from ten to twenty feet, in order to reach a lower deposit 
distinguished by the name of Mellan in which the objects of their search are 
found. This is of so early a formation that it underlies the beds of rivers, 
and is generally separated from them or from the superincumbent gravel by 
a hard crust (called Kaduc^^ a few inches in thickness, and so consolidated as 
to have somewhat tbe appearance of latarite, or of sun-burnt brick. The nel- 
lan is for the most part horizontal, but occasionally it is raised into an in- 
cline as it approaches the base of the hills. It appears to have been deposited 
previous to the eruption of the basalt, on which in some places it reclines, 
and to have undergone some alteration from the contact. It consists of water- 
worn pebbles firmly imbedded in clay, and occasionally there occur large 
lumps of granite and gneiss, in the hollows under which, as well as in 
••pockets*' in the clay (which from their shape the natives denominate ** elephants' 
footsteps") gems are frequently found in groups as if washed in by the current. 

The persons who devote themselves to this uncertain pursuit are chiddy 
Singhales, and the season selected by them for " gemming " is between December 
and March, when the ' waters are low. {a) The poorer and least enterprising 
adventurers betake themselves to the beds of streams, but the most certain 
though the most costly course is to sink pits in the adjacent plains, which 
are consequently indented with such traces of recent explorers. The upper 
gravel is pierced, the covering crust is reached and broken through and the 
nellan being shovelled into conical baskets and washed to free it from the 
sand, the residue is carefully searched for whatever rounded crystals and minute 
gems it may contain. 

It is strongly characteristic of the want of *energy in the Singhalese, that 
although for centuries those alluvial plains and watercourses have been searched 
without ceasing, no attempt appears to have been made to explore the rocks 
themselves, in the debris of which the gems have been brought down by the 
rivers. Dr. Gygax says:— "I found at Hima Pohura, on the south-eastern 
decline of the Pettigala-Kanda, about the middle of the descent, a stratum of 
grey granite containing, .with iron pyiites and molybdena, innumerable rubies 
from one tenth to a fourth of an inch in diameter, and of a fine rose colour, 
but split and falling to powder. It is not an isolated t)ed of minerals, but 
a regular stratum extending probably to the same depth and distance as the 
other granite formations. 1 followed it as far as was practicable for close 
examination, but everywhere in the lower part of the valley I found it so 
decomposed that the hammer sunk in the rock, and even bamboos were grow- 
ing on it. On the higher ground near some small round hills which intercept 
it, I found the rubies changed into brown corundum. Upon the hills them- 
selves the trace was lost, and instead of a stratum there was merely a wild 
chaos of blocks of yellow granite. I carefully examined all the minerals 
which this stratum contains : — felspar, mica, and quartz molybdena, and iron 
pyrites, — and t found all similar to those I had previously got adhering to 
rough rubies offered for sale at Colombo. / fimUy believe that in such strata 
the rubies ..xwi w^^ijfj^k are originally founds and that those in the white and blue 



a A * very interestiug aceount of Qem& and Qeni S^dtthing^ by Mb. WiM. 
AAT, appeared in the GoUrn^ Observer for June, 1850. [See page 111 et seg, 

ILEBB. 
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clay at Balangoda and K&taapara are but secondaiy deposits. I am farther 
inclined to believe that these extend over the whole island, although often 
intercepted and changed in their direction by the rising of the yellow granite.'* 
It is highly probable that the finest rubies are to be found in them, perfect 
and unchanged by decomposition ; and that they are to be obtained by open- 
ing a regular mine in the rock like the ruby mine of Badakshan in Bactria 
described by Sir Alexander Burnes. Dr. Gygax adds that having often received 
the minerals of this stratum with the crystals perfect, he has reason to believe 
that places are known to the natives where such mines might be opened with 
confidence of success. 

Rubies both crystalline and amorphous are also found in a particular 
stratum of dolomite at Bulattota and BaduUa, in which there is a peculiar 
copper-coloured mica with metallic lustre. Star rubies^ the *• asteria " of Pliny 
(so called from their containing a movable six-rayed star), are to be had at 
Rataapura and for very trifling sums. The blue tinge which detracts from 
the value of the pure ruby, whose colour should resemble ** pigeon's blood," 
is removed by the Singhalese, by enveloping the stone in the lime of a calcined 
shell and exposing it to a high heat. Spinel of extremely beautiful colours is 
found in the bed of the Mahaweli-ganga at Kandy, and from the' locality 
it has obtained the name of Candite, 

It is strange that although the sapphire is found in all this region in 
greater quantity than the ruby, it has never yet been discovered in the ori- 
ginal matrix, and the small fragments which sometimes occur in dolomite show 
that there it is but a deposit. From its exquisite colour and the size in which 
it is commonly found, it forms by far the most valuable gem of the Island. 
A piece which was dug out of the alluvium within a few miles of RatnaDura 
in 1853, ^^s purchased by a Moor at Colombo, in> whose hands it was valued 
at upwards of four thousand pounds. 

The original site of the oriental topaz is equally unknown with that of 
the sapphire.- The Singhalese rightly believe them to be the same stone only 
differing in colour, and crystals are said to be obtained with one portion 
yellow and the other blue. 

Garnets of inferior quality are common in the gneiss, but finer ones are 
found in the hornblende rocks. 

CinttamoH'Stone (which is properly a variety of garnet) is so extremely 
abundant, that vast rocks containing it in profusion exist in many places, 
especially in the alluvium around Matura ; and at Belligam, a few miles east 
from Point-de-Galle, a vast detached rock is so largely composed of cinnamon- 
stones that it is carried off in lumps for the purpose of extracting and polish- 
ing them. 

The Cat's-eye is one of the jewels of which the Singhalese are especially 
proud, from a belief that it is only found in their island; but in this I 
apprehend they are misinformed, as specimens of equal merit have been brought 
from Quilon and Cochin on the southern coast of Hindustan. The cat's-eye 
is a greenish translucent quartz, and when cut en cabochon it presents a mov- ' 
ing internal reflection which is ascribed to the presence of filaments of asbestos. 
Its perfection is estimated by the natives in porportion to the narrowness and 
sharpness of the ray and the pure olive-tint of the ground over which it plays. 

Amethysts are found in the gneiss, and some discoloured though beautiful 
specimens in syenite; they are too common to be highly esteemed. The 
" Matura Diamonds," which are largely used by the native jewellers, consist 
of zircon, found in the syenite not only uncoloured but also of pink and 
yellow tints, the former passing for rubies. 

But One of the prettiest though commonest gems in the island is the 
** Moon-stone,*' a variety of pearly adularia presenting chatoyant rays when 
simply polished. They arc so abundant that the finest specimens may be 
bought for a few shillings. These with aqua tnarinay a bad descripiion of 
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opal rock crystal in extremely large pieces, iourmahne^ and a number of others 
of no great value, •compose the list of native gems procurable in Ceylon, (a) 
Diamonds, emeralds, agates, cornelians opal and turquoise, when they are 
exhibited by the natives, have all been imported from India. 

During the dynasty of the Kandyan sovereigns the right of digging for 
gems was a royalty reserved jealously for the King; aad the inhabitants 
Of particular villages were employed in their search under the superintendence 
of hereditary officers, with the rank of ** Mudianse.** By the British Government 
the monopoly was early abolished as a source of revenue, and no license is 
now required by the jewel-hunters. 

Great numbers of persons of the worst-regulated habits are constantly 
engaged in this exciting and precarious trade; and serious demoralisation is 
engendered amongst the villagers by the idle and dissolute adventurors who 
resort to SafTragam. Systmatic industry suffers, and the cultivation of the 
land is frequently neglected whilst its owners are absorbed in these specula- 
tive and tantalising occupations. 

The products of their searches are disposed of to the Moors, who resor 
to Saffragam from ' the lo>» country, carrying up cloth and salt, to be 
exchanged for gems and coffee. At the annual Buddhist festival or the Pera- 
hara, a jewel-fair is held at Ratnapura, to which the purchasers resort from 
all parts of Ceylon. Of late years, however, the condition of the people in 
SafTragam has so much improved that it has become difficult to obtain the 
finest jewels, the wealthier natives preferring to retain them as investments : 
they part with them reluctantly, and only for gold, which they find equally 
convenient for concealment. (^) 

The lapidaries who cut and polish the stones are chiefly Moors, but their 
tools are so primitive and their skill so deficient, that a gem generally loses 
in value by having passed through their hands. The inferior kinds, such as 
cinnamon-stones, garnets, and tourmaline, are polished by ordinary artists at 
Kaudy, Matura, and Galle; but the more expert lapidaries, who cut rubies and 
sapphires, reside chiefly at Caltura and Colombo. 

As a general rule, the rarer gems are less costly in Europe than in Colombo. 
In London and Paris the quantities brought from all parts of the world are 
sufficient to establish something like a market value ; but, in Ceylon, the supply 
is so uncertain that the price is always regulated at the moment by the rank 
and wealth of the purchaser. Strange to say, too, there is often an unwilling- 
ness even amongst the Moorish dealers to sell the rarest and finest specimens ; 
those who are wealthy being anxious to retain them, and few but stones of 
secondary value are offered for sale. Besides, the Rajahs and native Princes 
of India, amongst whom the passion for jewels is universal, are known to 
give such extravagant prices that the best are always sent to them from Ceylon. 

From the Custom House returns it is impossible to form any calculation 
as to the value of the precious stones exported from the island. A portion 
only appears, even of those sent to England, the remainder being carried away 
by private parties. Of the total number found, one-fourth is probably purchased 
by the natives themselves, more than one-half is sent to the Continent of 
India, and the remainder represents the export to Europe. Computed in this 
way, the quantity of precious stones found in the island may be estimated 
at 10,000/. per annum. [This all refers to a generation back : now the amount 
is much greater, as much as ;f 7,000 worth of gems having been picked up on 
one property in the Rakwana Dfistrict in a twelvemonth. — Compilers.] 

a Oaswiui and some of the Arabian geograpaot-« assert that the diamond is 
found at Adam's Peak ; but this is improbjibk'., as there is no formation there 
resembling the casealluio of Brazil or the diamond conglomerate of Golconda. 
If diamonds were offered for sale io Ceylon, in the time of the Arab navigators, 
they must have been brought thither from India. (Journ. As. Soc, Beng, xiii. 633.; 

h So eager is the appetite for hoarding iu these hills, that eleven rupees equal 
to twenty-two shillings) have frequently been g'vn for a soyereiga. 
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PRECIOUS STONES. 
(From PMaletkes' " CVyAw.'*) 

The mountains of Ceylon probably contain a %*ariety of mineral treasures, 
which it is resen-ed for the future researches of philosc^y, or of avarice, 
to disclose. Among the precious stones of the island, the emerald, with the 
cat's-eye, arc held in the highest estimation. **Cat*s-eye is the name given 
to a very hard stone, which approaches more or less to a white or green, and 
is semi -diaphanous, with a streak of the breadth of a line in the middle, which 
streak is much whiter than the stone itself, and throws its light to whatever 
side soever this is turned. In this respect therefore it resembles a cat's-eye, 
whence it derives its name." Thuntx^rg, to whom I am indebted for this 
description, says, that the largest specimen which he s.nw of this species of 
stone was of the size of a hazel nut. Mr. Cordiner tells us that a perfect 
cat's-cye of this size is worth 1.500 rix^dollars of Ceylon currency, or ;fi50 
sterling. Rubife, for which Ceylon was renowned at a very early period, arc 
seldom found at present of any considerable size; and are not often larger 
than particles of gravel or grains of barley. The Indians speak of them as 
more or less ripe, which means more or less high-coloured. In proportion as 
the ruby is of a deeper red it is more transparent, and consequently of greater 
value. The Moors, according to Thunberg, say, that they approach in hardness 
nearest to the diamond. 

The Moors are here the chief dealers in precious stones, both in their 
rough and in their polished state; but they are said to be very dexterous 
in imposing counterfeit for genuine gems. The precious stones of Ceylon are 
found more especially in the region of Matura. Sometimes they are discovered 
on the surface of the earth, and in other places at the depth of from one, 
two, or three, to twenty or more feet. 

(From JCnox'9 " Ceyion:') 

In this island are several sorts of precious stones» which the king, for 
his part, has enough, and so careth not to have more discovery made. For 
in certain places, where they are known to be, are sharp poles set up 
fixed in the ground, signifying, that none, upon, pain of being stuck and impaled 
upon those poles, presume so much as to go that way. Also there are certain 
rivers, out of which, it is generally reported, they do take rubies and sapphires 
for the king's use, and catVeye ; and I have seen several pretty coloured, stones, 
some as big as cherry-stones, some as buttons, and transparent, but understood 
not what they were. Rubies and sapphires I myself have seen here. 

Here is iron and crystal in great plenty. Saltpetre they can make. 
Brimstone, some say, is here, but the king will not have it discovered. 
Steel they can make of their iron. Ebony in great abundance, with choice 
of tall and large timber. Cardamoms, jaggery, rack, oil, black lead, turmeric, 
salt, rice, betel-nuts, musk, wax, pepper; which last grows here very well, 
and might be in great plenty if it had a vend : and the peculiar commodity 
of the island, cinnamon. Wild cattle and wild honey in great plenty in the 
woods ; it lies in holes or hollow trees, free for any that will take the pains 
to get it. Elephant's teeth and cotton; of which there is good plenty 
growing in their own grounds, sufficient to make them good and strong cloth 
for 4heir own use, and also to sell to the people of the Uplands, where 
cotton is not so plenty. All these things the land affords, and it might do ^ 
it in much greater quantity if the people were but laborious and industrious ; ' 
but that they ^re not, for the Chingulays are naturally a people given to 
sloth and laziness, if they can but anyways live. . if they can but anyways 
live, they abhor to work; only what their necessities force them to do, they 
do, that is, to get food and raiment. Yet in this I must a little vindicate 
them; for what indeed should they do vrith more than food and raiment, 
seeing, as their estates increase, so do their taxer also? And although the 
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people be generally coTetous, spending but little, scraping together what they 
can, yet such is the Government they are under, that they are afraid to be 
known to have anything, lest it be taken away from them. Neither have 
they any encouragement for their industry, having no vend by traffic and 
commerce for what they have got. 



GEMS AND GEM SEARCHING IN SAFFRAGAM. 
(From the Colombo Ohse^very June ii, 1855.) 

Ratnapura, 8th June, 1855. 
To the Editors of the Colombo Observer* 
Sirs, — If you deem the accompanying account of the Gems and the Gem- 
men of Saffragam of sufficient interest to appear in your valuble paper, I shall 
feel obliged by your inserting it at the earliest convenience. 

I remain, your most obedient servant, 

J. F. Stewart. 

An Account of the Gems and Gem-men of the District of Saffragam. 

The district of Saffragam has from the earliest times been famed for the 
various sorts of precious stones and gems found in it, and no doubt its prin- 
cipal town Ratnapura {Anglice^ Gem City), owes its name to the circumstance. 
Tradition has it, that a peculiar people called ** Mookaro^^ (probably a race 
of Malabars, some of whom, I believe, even now are called Mookara), were 
the first engaged in mining for gems, and that their leader whom the people 
now call "Mookery," a woman, had left the island, with a ship-load of pre- 
cious stones, which said ship had foundered at sea through the evil influence 
of some demon or other. In support of this, the people now show mounds of 
earth and pits of different depths in gem-productive localities- as the remains of 
their operations, and also adduce the fact of pieces of earthenware, beads, 
charcoal, &c., being found at great depths, where they could not possibly have 
found their way, unless such places were at some great distance of time ex- 
cavated. And they further suppose that the original contrivance used for 
washing the gravel in which the. gems are found was an earthen-vessel now 
called "Koraha," as the greater number of fragments of earthenware found 
in such places are those of such utensils, whereas the present means is a wicker- 
basket to be described hereafter. 

To avoid technical names, the gems found in this district are the ruby, 
the sapphire, the topaz, the cat's-eye, the pink ruby, the green, yellow and 
white crystal [quartz], and the toramally [tourmaline]. 

The ruby (ratha of the Sinhalese, and also called " neelakantia " by them 
when there is a dash of blue in it) is the hardest and the most beautiful 
and valuable of the gem -tribe in Ceylon. It is scarce, and when found is of 
considerable size and seldom pure — that is without defects. But of late large 
sized ones have been discovered, though not pure. The defects of this stone 
are many; the principal which renders it almost valueless is what is called 
** OccvangoOi^^ as in fact it does other stones, excepting the toramally, the value 
of which, when it exists in it to a certain degree, it enhances, converting it 
into a cat*s-eye to be described hereafter. This "Coovangoo" is perhaps the 
result of imperfect crystalization. The other defects are cracks, and other 
flaws called *^mola neero^^ which are dark specks in the body of the stone. 
From one or the other of these imperfections the stone is seldom found free. 
Then, the colour may be more or less than the standard, detracting from its 
value; but the tinge of blue which is frequently found in the stone (giving 
it the name of neelakantia) is easily removed by burning. The process is 
simple and is as follows: — The stone is enclosed m a thick coating of chu- 
nam [lime] (that which is used by the natives with their beteUleaves) and 
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then exposed to a strong heat. . The operation is repeated until the whole 
of the blue tinge is removed. But care should be taken to subject only 
such stones as are perfectly free from cracks to this, for one with cracks, 
if subjected to heat, is said to crumble down in pieces. Ths stone, the 
beautiful colour of which is so well known, is prized alike among Europeans 
and Asiatics. 

The next stone of value is the Sapphire. ("Nila" Sinhalese). It is per- 
haps the most plentifully disseminated (if the word be correct) of the gem 
tribe in the district.— Like its congeners, it is seldom found without blemish, 
and of the proper colour, though, it has frequently been discovered in largish 
pieces. It is the next in value to the ruby, that variety called *^ Ittdra Neela"^^ 
being reckoned the best by the Sinhalese. In this sort there is a slight shadow 
of ruby-red as it were mixed up with blue. One of this variety, of an extra- 
ordinary size and purity, was found some time ago within a few miles of 
Ratnapura, giving origin to great litigation among the people in whose land 
it was found. It is said to have changed hands, and to be now in the pos- 
session of a wealthy Moorman of Colombo who hiis refused the offer of /'4,5oo 
for the purchase of it. One has lately been found in a new ncnt fiela close 
to Ratnapura of a smaller size, but of better colour as is said, than the one 
above described. The sapphire, the blue colour of which is so- much "admired, 
is equally valued by Europeans and natives. 

The Topaz [puspa ra(fa, Sinhalese) claims notice next. There are two 
varieties of it: the ** ratu puspa raga" and "kaha puspa raga." The former 
is of a bright yellow colour, with a reddish tinge and is the more valued. The 
latter^ is pure bright yellow. The first variety is scarce, and the second is 
comparatively plentiful. The topaz, and the sapphire seem to be species of the 
same stone differing only iu colour— it is not unfrequcnt to 'find a piece of 
stone partly yellow and partly blue. This stone is not much sought after by 
Europeans, but it is prized among the Sinhalese. It is said to sell well at 
the Presidencies of India and in Arabia. 

The Cat*seye ("Vyrody," Sinhalese) as has already been noticed, is a 
toramally with a proper degree of "coovangoo" in it, now denominated the 
"pasanama" producing a movable, bright, white streak in it when properly 
cut and polished — so that a description of the cat's-eye is in fact one of the 
toramally. There are three varieties of the toramally, the "kanaka,,' "palla," 
and the " panny " toramally. The two first varieties when they have the 
pasanama, ' produce the cat's-eye (vyrody) the first being the superior sort. The 
"panny toramally" has seldom the coovangoo or pasanama in it, at least such 
a specimen has never been seen by the writer. The " kanaka " sort is dis- 
tinguished by a light green colour with a golden gloss, having the white movable 
streak in it. The " palla " presents a deep green ground with the streak in it. 
The " panny '* variety, which perhaps never produces a vyrody, is of a dull 
syruppy colour as the name indicates, panny meaning syrup. The cat's-eye 
though not much regarded by the Europeans, is much prized by Asiatics, 
particularly by the Malays, who it is said, give high prices for such as present 
more than one streak ' of white, of which it is said rare specimens have been 
met with. There is a variety of cat's-eye Called " barawa vyrody." It is a 
prefectly black stone with a movable [shifting] streak in it. Of this sort the 
writer has seen several specimens. 

The Pink-ruby (** patmaraga " Singh.) is a beautiful stone and seldom met 
with. It is by some prized equally with the ruby. It is of a light ruby colour 
with a strong dash of a pink in it. This is likewise rarely found without 
blemish. It sells well when defectless, both among Europeans and Asiatics. 

The last stone bearing the name precious, is the Green-crystal ("nil palingu " 
Sinhalese) from its sea-green colour : it is commonly known as the Agua Marina. 
It is seldom found large or defectless, though the other varieties of which there 
are two are found in large lumps. These latter, the yellow and the white 

15 
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(the kaha and sudu palingu» Sinhalese) are almost valueless, the white sort being 
only used for spectacle glasses, though it also passes muster, when cut as brilUantSi 
for real diamond among ornaments. 

The part of the district productive in gems is the western portion of it 
drawing a line from Balangoda in Meda Korale to Madampe in Atacalan Korale 
extendiug it northwards of the limits of the district at the great mountain 
zone, and drawing it westwards from Madampe to the limits of Pasdum Korale. 
In the western portion gems are found in all directions. The chief localities 
for gem searching have hitherto been Getehetta near Situaka, Niriella, Kare- 
witte, Patakadu, Watapotta, Newitegala, Boialogodda, Delwala, and a few 
other places; and latterly Karangoda and Weralupa, where, though gems 
were formerly occasionally found, at present large and surer yields are to be had 
of a superior quality. There is no doubt, that at present gemming is better 
understood, and that it is conducted on an improved system and with greater 
enterprise. Now the pits are excavated to greater depths in places where formerly 
no gravel (the matrix in which gems are found, called *'//&:«" by the Sinhalese,) 
was supposed to exist; whilst, formerly the searchers were content to wash beds 
of gravel of an unsatisfactory nature situate superficially, and easier reached, 
but yielding an inferior description of produce. In fact it may be presumed 
that these superficial strata, are now exhausted, necessitating a search at greater 
depths, and including a sort of involuntary improvement. The pit where the 
great stone was found at Karangoda was at least ^5 feet deep, whilst the pits 
now so productive at Weralupa are scarcely of less depth. 

There are two ways in which gems are searched for — one in beds of streams* 
and the other by sinking pits on land, generally on the borders of streams, in 
which previously search had been made and found to contain the gravel. At 
Weralupa both plans are now pursued— in the stream which runs through it, 
and on the meadow lands on its banks, the first discoverer of the deep-seated 
bed of gravel having been an enterprising resident of Ratnapura. A correct 
description of these modes of gemming in water" and on land (as the phrases 
run) may not be wholly without interest. In water gemmings the implements 
and appliances used are few and simple, consisting of a few mamoties (called 
"Menik Udaloo") stout, of an oblong square form, double the size of the 
ordinary ones, and concave on the handle surface, having a long pole called 
a rita, of greater or less length according to the depth of the gravel, fixed 
to it for a handle; a few crow-bars to break through any inpediment that may 
be found in the way of getting at the "illan"; a long iron sounding-rod 
called Jllankoorai and a close wicker-basket called Menikwattia^^ made of the 
prepared split bamboo-reed (bata). This wicker .basket is an admirable contrivance 
for the purpose it serves: it is basin-shaped but more conical and about two feet 
in diameter, with a strong rim of rattan. A dry season of the year being 
selected, generally between December and March, when the water in the streams 
is low and sluggish, the gem-men commence operations by putting away the 
sand in the spot selected, sounding with the sounding rod from time to time 
to see whether the gravel is at an accessible depth. In this part of the business 
the ordinary coolies assist, but not after the gravel has been exposed — when 
only the initiated gem-men work. In the way of getting at the gravel, some- 
times the impediments of the trunks of trees and blocks of rocks are found, 
but almost invariably a sort of crust called "catooa," has to be got through. 
The iilan commonly lie just under this catooa or crust which presents different 
appearances at different places, though at times it is entirely absent. It is seldom 
of greater thickness than a few inches, but its hardness varies from almost that 
of granite to sun-baked bricks. Just under this crust, which varies in colour 
also in different localities, is found the illan resting on a bed of clay of greater 
or less thickness, and of different colours, 'even at short distances of ^pace called 
*^^Maiaway I have seen it green, blue, grey, reddish, and at Balangoda, deep 
yellow; but the first mentioned' colours are reckoned the most promising. It is 
said that under the stratum of clay, another bed of gravel has been found, richer 
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than the one on the top, but of Uiis I have no personal knowledge. The gravel 
being exposed, though under water, it is slowly and steadily scooped out with 
the mamotie above described, its concave form facilitating this, and being brought 
to the feet of the man engaged, is then deposited in the "Menik Wattia" 
(wicker basket) held under water with his feet. A sufficient quantity of illan 
being collected, he lays by the mamotie and washes it himself, or hands it over 
to another to wash, and goes on with the mamotie work. The washing of the 
illan is the next operation to be described, and is performed in this wise. 
The basket being held under water by the rim, the illan in it is rotated with 
a quick motion, by which the clay, now dissolved, and the lighter particles of 
stone are thrown out at the rim. From time to time tbe larger stones are taken 
up examined and rejected if they are not gems. The whole is now reduced 
down to what is called the ^'Nabooa.,^^ which is the heavy, thin sand, mostly 
composed of particles of precious stones, jet and the gems, the object of search, 
settled down by reason of their greater weight at tho conical part of the basket. 
The basket is then brought ashore and the tiabooa examined, when the precious 
stones are easily recognized and removed. The foregoing is a brief account of 
gemming in water. Gemming on land is done in the following manner : — The 
place being selected, also in the dry season, the operation of pitting is begun, 
the pit being invariably of the square shape. The earth being removed to the 
level of the water, it becomes soft. From this stage commences the sounding 
of the pit from time to time to ascertain whether the illan is at a practicable 
depth, the •' illankoora" in the hands of the experienced seldom misleading. 
The illan being found, the gemmen are obliged to re-double their exertions as 
now they have to contend against the influx of water which they are obliged 
constantly to bale out, and this the more as they get nearer the above described 
"crust," over which generally lies a bed of very permeable sand of greater or 
less thickness. The sand being got rid of, the illan is got at either after breaking 
through the catooa or not, if it do not exist. The illan is detached from the 
bed of clay with the crow-bar and heaped up to be washed, but the larger 
stones that are found have almost all been discovered whilst breaking the illan 
from its situation. After collecting the gravel, its washings take place either in 
the pit itself if there be sufficient water in it or in an adjoining stream or . 
pond, and this by the above described basket. It ought to be mentioned that 
the whole of the pit is not gemmed at once: the earth of only one-half i« 
wholly removed at first, that of the other half being partly left constructed into 
a flight of steps to expedite the removal of earth and the baling of water. 
The first being exhausted of the gravel, the earth of the remaining half is 
thrown into the empty space, and the illan got out, thus saving a good deal 
of labour. I also omitted to mention that in gemming in the water, the sand 
of the spot on which the men with the mamoties stood, which spot is called 
" Ifdfty Kattia " is invariably washed, in order to detect any pieces of gem which 
might have fallen into the water in the act of transferring the iilan from the 
mamoties to the washing basket. 

The gravel in which gems are found represents the following appearance. 
It is a layer of stones of varying thickness and compactness, mixed up with an 
adhesive clay over a stratum of which it generally lies. The stones of this gravel 
are of different sizes, and among it are found interspersed large blocks of granite 
"and quartz. The stones composing the gravel have evidently undergone detrition 
in water, some being smooth and round like pebbles, and others having their 
angular parts worn out. Gem-producing gravel has been found in hill-sides far 
away from streams, yet it presents the same appearance of having undergone 
attrition. This is the general appearance of the gravel, but there is another 
sort called et-ady-illan (elephant-feet illan) the gravel being found in circular 
detached patches of more or less extent like the print of elephants' feet (whence 
its name) with hardly any trace of it in the intervals. The gem-men call this 
the best sort of *• illan" though deceptive. One may be lucky in getting a 
*' pocket" of gems ia a part of his pit, whilst his neighbour in the adjoining 
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pit gets not a handful of satisfactory gravel, and is doomed to disappointment 
and loss. Another circumstance noticed by the gem-men is that when a large 
block of stone is found in the illan, you are sure to find a valuable gem or 
more in the gravel under it. The bulk of the gravel is composed, independently 
of the gems, of pieces of quartz (tirawana-gal) and granite of different degrees 
of hardness, hi it have also been found pieces of copper-ore as at "Neriella, 
and nickle at Gadawelle. The crust above spoken of as generally overlying the 
gem-matrix, presents curious appearances. In some places it looks like vitrified 
sand, the effect of a high degree of heat — at others like simple induration the 
effect of a high degree of pressure long continued. 

The right of gemming during the Kandyan Government was a Royalty, 
and it was exercised for a time by this Government on its accession, but in 
the advance of a more Jiberal policy, it has not been acted upon for a long 
series of years. In the Kandyan rule, the services of the inhabitants of 
several large villages called "Agra-gan" were exclusively set apart for gem- 
ming purposes. There was also a lx)dy of hereditary gem-men called ^^ Menik- 
\an-karayay^ and two Mudiansas (headmen) — those of Neriella and Karawita 
to superintend the whole establishment, whose bffices were likewise hereditary. 
This no doubt proceeded upon a perception of the good effects of a division 
of labour — the cause which has given origin to the caste system throughout 
India now perverted from its original institution. Though there is no caste of 
gem-men in the country, yet it will be found that only a section of the 
people understand and follow the occupation of gemming, and that their labour 
cannot be procured at ordinary wages. To constitute the real gem-men^ a 
degree of experience and manual knack are required, which can only be acquired 
by long practice. The system of joint-stockcry on a small scale is now being 
introduced into gem-searching speculations — the ordinary plan now is to gem in 
partnership — the gem-men and the land-owners having shares in the adventure. 

We have now got to the period when the gems are supposed to have 
come into the possession of the gem-men. They dispose of their acquisition 
chiefly to the Moormen, the great trading body in the interior. But they sel- 
dom do so at any other time than at the Perahera festival at the Saffragam 
- Dewale (Temple) in August — an annual fair when an immense deal of traffic 
is mixed up with an equal amount of idolatrous worship and immorality. 
Here the gem-men and the gem-buyers congregate and effect their bargains. 
Though this is the usual mart where the gem produce of the preceding year 
exchanges hand, yet the news of any valuable gem being discovered any- 
where, sets all the chicanery, influence and humbug in the district in motion 
to get at the possession of it at a value far less than its real worth j and in 
this scramble unfortunately the poor gem-men in their ignorance are frequently 
duped by the designing as has been the case with the finders of a great many 
monster stones. 

In speaking of the gem-dealers at the Perahera and other times, I should 
notice the deceptions that are often practised on the unwary, by selling to 
them counterfeit gems made of coloured glass, and a sort of stone that is 
called *' Kcrinchy.^^ These latter are real stones found where gems arc got, 
but they are not precious. They are of a far inferior hardness and very light 
as compared with the weight of real precious stones. There are red, blue and 
yellow KciHnchics^ each sort easily mistaken for rubies, sapphires, and topazes. 
The best test to detect their nature is to cut them with the sharp angle of a 
real precious stcne, when they will be found to wear away in powder. 

The stones being now supposed in the jwssession of the country trader, 
are sold either cut or in the rough to the wearers or to the export specul- 
ators and diffused throughout the world. 

In connection with those who earn their living by gemming, I ought to 
notice the stone-cutters of Ceylon — they are almost all Moormen, and carry 
on their trade in the low-country. Some of them, however, come up to Ratna. 
para occasionally, and carry oq their trade while business lastS) which is 
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only for a short time, as very few of the gem -men get their produce cut. 
The simple instruments of their trade and the manner of carrying it on may 
be seen any day for the trouble of taking a stroll through Old Moor Street, 
Colombo, in the outer verandahs of which a great many will be found at work. 

I have been induced to throw these cursory notes together in order to 
explain a subject which seems to be very little understood beyond the pre- 
cincts of this district, and to draw attention to a calling . which gives occupa- 
tion to so large a number of its people, in the hope of advancing their 
interests in some degree. As I have already stated, there is great improve-* 
ment observable at present in the mode of search for, and in the quality 
and quantity of yield . of gems, but there is, it strikes me, great room for 
further improvements, the methods used now being still in a great measure primitive. 

It is to be hoped that with the advance of experience and the late spur 
given to exploration since the discovery of gems at Karangoda and Weralupe 
at depths unreached in . former times, other similar gem-fields may soon be 
discovered in the district, adding to its value and importance. W. S. 

P.S. — The monster gem found at Weralupe, together with the other smaller 
pieces found in the same pit, was sold here yesterday for £27;^. 



REPORT ON THE GEOLOGY AND MINERALOGY OF THE 

SABARAGAMUWA DISTRICT. 

{Bj^ Dr, Rudolph Cygax,) 

I left Colombo on my tour in July, 1847, and my instructions required 
me to note in a geological way, the features of the country, pointing out the 
peculiarities of the soil and climate ; and when specimens of ores or valu- 
able earth were found, to examine the locality with a view to ascertain the 
existence of any mines of value. 

I started from Ratnapura, the capital of the District, and followed the 
course of the Walawe river for many miles, taking my way S. E. towards 
Balangoda ; thence in the direction of the higher mountain zone overlooking 
the Bintenna country. 

The Geological fonuaiion of the District appears to be similar to that 
known as the Cambrian and Devonian. The rocks arc mostly granitic, 
interspersed by innumerable stratas of irruptive matter : viz., syenite, hyper- 
stene, eupholite, and basalts in all their varieties. In the lower parts of 
the District the country chiefly consists of low undulating hills of quartz rock 
with limestone and basalt. 

The Soil generally is of a superficial character, bearing luxuriantly a few 
crops, but, on being worked, very rapidly wears out. It is believed that 
the heavy rains at certain seasons overflowing the country from the higher 
forest lands descend so charged with carbonic acid from the decayed vegeta- 
tion, as to neutralize and wash out the little alkaline matter of this super- 
ficial soil. The red and brown soils, however, the produce of the Plutonic 
formation, are far more lasting, as they contain a good deal of rich alkaloids 
with more iron and manganese. 

Rivers, — The only considerable rivers here are the Kaluganga and Walawe, 
running from S.E. to N. W. ; the small streams run from S. W. to N. E. The 
former river is navigable from Ratnapura to the sea at Kalutara, from which 
place there is a canal to Colombo, which will materially assist the transfer 
Qf ores and minerals to Colombo. 

From the commencement of my researches, I felt convinced that I should 
succeed in meeting with mines of iron, tin, manganese, cobalt, nickel and 
others; and even at the present moment, although but very partially success- 
ful, and meeting with many difficulties, I am confident of their ^existence 
both from the general features of the country and from the evidences met 
with.. It must be borne in mind that all the specimens, or even larger 
quantities of metah hitherto collected, have beea simply taken from the 
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surface; no attempts having to this time been made at excavating, there 
being not one mason or stone-worker in the district* nor a stone building of 
any description except the ancient temples. 

Iron, — The varieties of iron met with are six in number : viz., magnetic 
iron ore, titanate of iron, chroma te of iron, iron with manganese, iron pyrites, 
and yellow hydrate and red pseroxide of iron. The iron, however, in most 
of these is scanty, and the ore of little value except to extract the chrome 
and manganese. But there is. another description of ore found in vast abund- 
•ance, brown* compact, generally in the state of ' carbonate, though still blinded 
with a little chrome, and often with molybdena. This occurs in large masses 
and veins, one of which I believe extends for a distance of fifteen miles. 
Of this, millions of tons might be smelted, and when found near waters 
carriage and fuel it may be worked to a profit. I would lay particular 
stress on the very fine quality of the iron ore found' in Ceylon; it is easily 
smelted, and so pure when reduced, as to resemble silver. The rough ore 
produces from 30 to 75 per cent — on an average fully 50 per cent; the iron 
wrought from it requires no puddling, and steel thus made cuts^ glass like 
a diamond. From calculations carefully made, the metal could, I think, be 
laid down in Colombo for about ^f 6 per ton, and this, supposing the ore 
had to be brought thither for smelting and even prepared with English coal ; 
but anthracite, bein^ found on the spot, could be used in the proportion of 
three to one of English coal, and much cost saved. 

Remains of ancient smelting furnaces are met with in all directions, pre- 
cisely similar to those now in use amongst the natives. The Sinhalese never 
go to any trouble for the ore required; they seek a spot where the last rains 
have loosened the soil, and there break out a sufficient quantity, which is prepared 
in a couple of hours by the most simple means. None of their furnaces can 
reduce more than twenty pounds of ore, and this yields from seven pounds to 
ten pounds of good metal. 

Manganese is also found in considerable quantity, though not in such 
abundance as iron, and the low price of the article does not hold out any 
inducement to work it. 

Chrome is met with mostly as chromate of iron. It is found also of 
similar character to that of Baltimore and the Ural. It might cost, when brought 
to Colombo, three pence per pound, whilst the value in England is represented 
to be about nine pence. 

Nickel^ in the form of an arseniate, is found interspersed with many other 
ores in the alluvium of this district; it exists in small ^ flat pieces resembling 
copper. It might be profitably exported to China, where it is of value as a 
colouring matter. Nearly in the same state and quantity, and in similar posi- 
tions may be found Cobalt, another base of a fine colour and of value. 

Tm, — The tin ores are also found in the alluvium just below the strata 
of precious stones. The locality most favourable for the existence of tin is 
decidedly in the eastern side of the district along the base of the high mountain 
zone, and especially near the Edelgassina Pass. To work tin mines here with 
success, it will be necessary, I anticipate, either to reduce the height of the 
rivers or to employ powerful pumps in each mine, so plentiful is the water 
and at so high a level. The position in which this ore has been met with 
is precisely similar to that of the ore in Saxony and Siberia, with tourmaline, 
white topaz, zircon, garnet, and corundum. 

Titan and Wolfram ores are likewise found in the alluvium and in the 
iron and tin ores. They are used in porcelain manufactures as colours form- 
ing a rich brown, a steel green, and steel yellow. 

Molybdena* — ^^Next in abundance to iron exists molybdena in the Sabara- 
gamuwa district. It is to be met with dispersed through, all the varieties of 
rocks and throughout the alluvium in small grey scales, so nearly resembling 
plumbago that it is commonly taken for it. It is chiefly found in a state ot 
pisulphuret in thtf Cambrian and Devonian strata. The ore was used in the 
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Sixteenth Century for the manufacture of pencils, and at a later date to assist 
in working brass, bronze, and iron for statues, Ac; but it has been hitherto 
found so sparingly, and the price has been so high, that it has never been in 
general use. It might be obtained in large quantities in the neighbourhood of 
Kuilurta, Godagamuwa, BuUutota and Komdrugalla. 

Tellurium, — The very rare and valuable metal called tellurium is also to be 
found in these vicinities. It has only hitherto been met with in Transylvania 
and the Ural mountains; it is uied for chemical purposes only, and not long 
since bore the same price as gold in Europe. 

Plumbago or Graphite is found chiefly in the southern side of Sabara- 
gamuwa, in the Kukulu Korale. It is believed to belong to the same forma- 
tion as the anthracite, viz., to the upper strata of the Devonian formation. 
The principal mine is at Nambapana, and contains a large vein running from 
N. W. to S. E. The ore is pure and crystalline near the basalt, and compact 
and massive further from it. I believe that this vein extends to a distance of 
forty or fifty miles towards the Bintenna country. The plumbago of Ceylon 
is pure and light, and now that a method has been discovered to purify and 
to compress it, the value will rise, especially as it is now required in the new 
process of smelting ores by galvanism. For this purpose it might prove a 
valuable export to South Australia. 

AiUhraciie may be found in precisely similar situations with plumbago. 
Indeed, whilst the latter is the metallic carbon, the former is a hydrate of 
carbon. Just as plumbago is found near the basaltic eruptions, so is anthracite 
found. Both contain the same foreign substances, viz., quartz, alumine, magnesia, 
titan, chrome, manganese, and iron. It is my opinion that this substance exists 
as abundantly as does plumbago. I recommend exploring the country for it 
near the Bentota river, half-way between Galle and Colombo, and I believe 
that it might be produced for 1 8s. the ton, whilst English coal cannot be laid 
down under 28s. It is recommended to burn half anthracite and half coal, 
and now that large quantities of fuel are monthly required by the steamers 
touching at Point-de-Galle, this becomes a subject of importance. 

Nitre has long been known to exist in Ceylon, and Davy in his account 
of the island describes it and its localities. I think that it exists in sufficient 
abundance to form an article of export, and that it would be good policy on 
the part of the Executive to encourage any undertaking of the sort by liberal 
terms of renting the spots found to contain nitre. The localities where the 
production is met with appear to be very similar to those in Brazil. In 
Sabaragamuwa there are about sixty caverns, varying in extent from 100 to 
200,000 cubic feet. The abundance of wood to be found near these spots 
would appear to favour the lixiviation of nitre, and, by their being situated 
within short distances of water conveyance, the produce could be economically 
conveyed to Colombo for purification and shipment. 

Kaolin is met with in great abundance throughout the district, varying in 
quantity from small strata to large rocks, and also in all degrees of purity. 
TJhe cheapness of this article in Europe alone prevents it from becoming one of 
great value for export. The best earths yield from 40 to 70 per cent of the 
pure article. It makes a ware very similar to the Wedgewood, when well 
prepared'; and a superior kind of tile capable of receiving all colours might 
be formed with it, especially as we have around such abundance of colouring 
materials for imparting any tint required. The coloured tiles found in the 
Moorish palaces in Spain are of this earth, and they are as fresh now as when 
made.- 1 he vicinity of anthracite to bum them, and navigable rivers for their 
conveyance, are all in favour of the manufacture, which would be infinitely 
preferable to the common porous bricks now in use in Ceylon for floors of 
dwelling-houses, both as regards appearance and healthiness. 

Stratite^ or French chalk, is found, but not very pure nor in great 
abundance. 
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Limistdne is found abundantly* 

Marbie may b€ met with, but not of great purity. 

So rich is the soil of many parts of Ceylon, in precious stones, that despite 
the explorations which have been carried on for so many centuries, there is 
still an incredible quantity in Sabaragamuwa. They consist chiefly of the ruby, 
blue and yellow sapphire, chrysoberyl, topaz, tourmaline, spinel, garnet, cinnamon- 
stone, and opal. Amongst all these the proportion of really valuable stones is 
comparatively small ; still many are to be found of great brilliancy and beauty. 

Great number of persons of very indifferent character employ their whole 
time in searching and gambling for precious stones, and the villagers are 
addicted to it to an excess which interferes prejudicially with the cultivation 
of their paddy and other lands. It is a pursuit in every way hurtful to the 
character of the people generally, and the district would benefit much could 
the search be kept as formerly in the hands of a licensed few. It is estim- 
ated that from this district- alone, exclusively of a large demand within the 
island, stones to the value of ;£4,ooo, or ;^S,ooo are annually exported, of 
which Government receives no share whatever. 

From the low state of civilization of the natives, they cannot be expected 
to take any active part in the development of the mineral resources of the 
country. Their dislike to labour is painfully manifested, and is not likely to 
be overcome so long as they can obtain a living by searching or gambling 
for precious stones. Whilst this source of subsistence is left to them, they 
will not trouble themselves to undertake any mining operations, and it can 
only be by the aid of European industry, energy, and skill, that the natural 
wealth of this district is ever likely to be opened up. But it is not the 
people alone who prove obstacles to mineralogical researches and labuor; the 
country itself, from its very nature, offers impediments of a serious kind 
the luxuriance of the vegetation, even amongst the most rocky parts of the 
district, renders correct and continuous examination of the face of the country 
tedious and difficult. But the greatest impediment to mining operations will 
prove to be the high level of the rivers, especially of the Kaluganga ; and 
until this can be reduced, which it may be by blasting rocks at the various 
falls, we cannot hope to prosecute such operations successfully, or at least 
not to any practical extent. The most encouraging portions of this district 
for minerals appear to be the eastward, where there is great promise of plum- 
bago, anthracite, and iron. As to lead and copper, these ores might be more 
reasonably looked for there thap in the higher range of mountains; and tin 
ore, as has been before remarked, appears to be met with in quantity towards 
the higher zone near the Edelgassina Pass. 

In the course of my explorations a number of resins and colouring articles 
have been found, of an entirely novel character, and some likely to prove of 
commercial value; but as yet sufficient time has not elapsed to allow of their 
being carefully analysed — a process which is now occupying my attention, and 
which in this country, where the means and appliances are not abundant, 
proves often a most difficult and tedious undertaking. 

Rudolph Gygax. 

Colombo, 30th June, 1848. 



GEMS IN SABARAGAMUWA. 



(Extracts from a Report made by Mr. F. R. Satmders^ Assistant Qovernnient 
Agents Rainapttra^ to tfu Goverfwtent Agent ^ Colombo^ in 1S67.) 
I have the honor to report, that so far as I can ascertain, regular gem- 
ming by pit-digging has never been freely and openly allowed on Crown landj 
though in remote districts very little attention has been paid to the mere 
washing of gravel or blasting of rocks in streams in search for precious stones. 
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'fheire were lomc very valuable pits at Weralupe, which originally were 
tlaimed and held by the Temple, but when the land was " rejected " by the 
Temple Land Commissioner and taken over by the Crown, the Government 
Agent called on his, Assisiant to stop the gemming operations, and to assert 
the rights of the Government. 

These pits were afterwards sold, but close to the streatn and adjoining 
the AssistaiR Agent's house there are still some gemming grounds which are 
considered valuable. A short time ago it was brought to the notice of my 
predecessor^ Mr. Russell, that parties were dgain gemming in these pits and 
streams. He then issued the general order complained of by petitioners, and 
I have caused that order to be strictly enforced. 

The question as to whether or not it would be advisable to derive a 
revenue by leasing the right to gem on Crown lands has before been brought 
to the notice of Government, and having read over the correspondence, I do 
not find the reasons urged against such a proceeding to be so convincing as 
to prevent me from expressing my opinion in favour of the suggestions made 
by Messrs. Mitford and Mooyart, and I most strongly, recommend that the 
right of getnming on Qovernmept lands should be annually leased. In this 
I dijQfer from the gentlemen aforenamed, that I recommend an annual lease 
and not a collection of , revenue by license tickets. 

It appears to me that to altogether prevent persons gemming on Waste 
lands and in public streams, unless the Government intend to prosecute the 
^arch for gems themselves, is to conceal the resources of the country and 
to prevent the development of a trade, which is, I consider, capable of very 
great extension. 

From enquiries t have made, I find that about ^^4,000 to ;^5,ooo worth 
c«f gems are exported from the Sabaragamuwa district each year, and there 
can be no doubt that many of these gems are found in public streanls and 
on waste lands. It is calculated by those who are qualified to judge of such 
toatters, that if any person bought the right to gem on Crown landsj and 
could conduct his operations openly and not as at present by stealth, that he 
would realize at least ;f3,ooo a year. When persons owning land on which 
gems are known to be found give gemmers the right to search, they exatit A 
proportion varying from one-third to one-fifth of all the gems discovered* 
Taking this as a standard, the right to gem Crown lands in Sabaragamuwa 
Should rent for about ;^7oo or j^8oo a year. 

This calculation, though in excess of the estimates made by MeSsrst 
Mitford and Mooyart is under what I am led to believe the rent for i86d 
would realize, and unless I have been greatly and purposely mis-informed, the 
fijgures I quote are under the general estimates made by persons possessing 
practical knowledge of the matter. 

The agent here of the principal jewellelf (Assena Marikalr oi the C^em 
Kotary) tells me that the rent would fetch more than jftooo a yeat, aildthat 
he himself would be inclined to offer ;^5oo a year for the right to gem in 
one stream alone (the Niwitigala River). 

But the reht of the first year would probably be far less than would be 
obtained in after years* for it would soon become kno\n^n ^^hat sums had been 
realized and what spots had produced stones of any value. I doubt not that 
offers would be made to buy some of the lands^ whilst the Value of the right 
to gem would not be diminished, for each year new pits Would be sUnk and 
fresh discoveries made. 

In 1866 Mr. Birch sold 1 i acres of such lands (close to the Asst. Govt> 
Agent^s house) in lots^ and realized j^4io. One lot of 17 perches t)r 22 
yards square fetched the sum of j^ii^ 15s, and I am told by a shareholder 
in this purchase, that the purchasers sunk tWo pits in the land (\vhich is lar^e 
enough to contain five pits), and ia last year realized oyet £^0:^^ arid cLeaS^d 
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i^2oo, by tte gems discovojred. Could these lands be sold or rented, now thai 
their value is known, the i ^ acres would fetch nearly three times as mucH 
as they oHginally sold for. 

That stones of very large value are occasionally found is established beyond 
doubt. Iddemal^oda Basnayaka Nilame who has given me much information 
bn this subject, te|ls me that in one of his pits was found a sapphire that he 
feold for j^8oo, and it was re-sold in India for ;^2,ooo. Another sapphire 
iTour.d in the stream near the Assistant Agent's house was the subject of dispute, 
iand was sold for ;£^2oo to Iddemalgoda. He sent it to Colombo and sold it 
for ;^365, and it has probably since then fetched three or four limes that 
sum in India or Europe. 

Four months ago the Gem i^otary sent to London to be forwarded to the 
Paris Exhibition, a sapphire found in the Wieralupe pits whicfc, after mucli 
haggling he had bought from his fellow-shareholders for ^^650. This stone> 
which imcut, is said <o be the size of a hen's egg, has been valued in Ceylon 
at ^^2,500, and it is iinpossible to guess what may be its value in the capitals 
bf Europe. 

All these stones were found in the Weralupe pits, whilst the temple claini- 
fed the land arid before it was sold, and it shews of what wealth the Gov- 
ernment was defrauded during the temple usurpation, though such wealth is, 
bf course, valueless, if left in the bowels of the earth. 

i beg therefore again to urge upon the consideration of Government, how 
ijesirable it is that some system should be adopted for developing the resources 
and trade of the district in this particular direction. 

Solely as an experiment, I would ask permission to divide the district intd 
{)arcelsi and rent the parcels by public auction, the upset prices being fixe4 
according to estimated value. Should the prices thus realized not be considered 
Sufficiently good, the rent of the whole might be exposed in one lot at an 
upset price to be hereafter determined, and if the expectations of Government 
were hot then realized, the rents might be withdrawn and persons most 
ktrictly prohibited from gemming on public lands for the future. My opinion 
is that leased in parcels the rents would f etch ^^ i ,000 : due notice will be re- 
quired to be given to the jewellers of Gille and Colombo. 

The rents should be sold in November or December to take effect ifrotd 
iSt January of each year, and the renters should be required to conform 
lo regulations guarding against destruction of timbe^ ,of other Government 
property, whilst they are pirosecuting their search for gems. 

I am sir (Signed) F. R. Saunders, Assistant Government Agent. 
{A^ofe 1 88 1.) — The value of gems exported from Ratnapura has increased 
very much since 1867, and Government now lease lands at profitat)le rates* 
though there is no regular system or law to regulate the digging for gems 
Bn Crown lands. 



PRECIOUS STONES AND GEMS. 



(Frbm ** Precious Stones and Gems" hy ^dwm W. Streeter.) 

The amethysts of the Palatinate fairly rival in beauty those foiind ill 
Ceylon or Brazil. It is not tfie geographical position which determines thd 
tlifference, although it is acknowledged that India, Brazil and Ceylon have 
i)ro<:luCed larger precious stones and iri greate^ abundance than other lunds. 
The ahcients Were wont to ascribe this pre-emincnee to evaporation from the 
fearth v^here precious stones are found^-an evaporation obviously more intense 
in tropical countries. It is as if the sunburnt tropics were more favourable td 
thd blossoms of the inofganic world-, than the dark skies of the north. 

But although precious stones are not limited to any defined geographical^ 
iifea*, their distribution is in a measure circumscribed; They are not met witli ' 
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ia all mountain ranges, nor in all formations of mountain^. The most valu- 
able are found in such ranges as are considered the oldest in the world t 
such as are composed of granite, porphyry, and mica-slate. Sometimes they 
occur imbedded in the mass of the rock; at other times, growing, as it were 
on the surface. When they are thus found in the very rocks where they 
were originally formed, they are said to be in their primeval bed. Many, 
however, are found far from their primal home in a derivative or secondary 
bed, in diluvial or alluvial soils, and in the gravels an4 sands of river-beds^ 
This last mode of occurrence is the most frequent for the ftqer precious stones, 
Far removed from their native home by the force of heavy rains and rushing 
torrents, they have been loosened and carried onwards, rounded by frictioqi 
a^ain^t the debris with which they have been accompanied in their course. It 
is" by their hardness and density that they are preserved, and n^any evei^ retaiq! 
traces of their original crystalline form, 

In Ceylon, India, Brazil, Australia, California, the CJral, Siberia, an4 
^uth Africa — from which countries the great majority of our precious stone^ 
are obtained — the most usual way iq which they occur is in these derivative 
beds; and it is interesting tq notice hqw various kindg of precious stones are 
fpund in the same locality, forming as it were a noble society of gems, stil 
moret illustrious by their association with gold and platinum. 

The trade in precious stgnes i^ much n^ore important now than formerly^ 
IBefore the discovery of America, India was the great emporium. Pegu, famous " 
for its beautiful gems of all kinds, received yearly a very large sun) f«r it^ 
exports. So also did Ceylon, from which island we even" now obtain a large 
portion of our coloured precious stones. During the dynasty of the Kandyaij 
l^ulers, the right of digging for precious stories was most jealously guarded a^ 
a royal prerogative, and the inhabitants of particular villages under the 
supervision of hereditary overseers were occupied in the search for gems. Under 
the British Governn^ent this monopoly was given up, and graders nee4e4 nq 
^* special permit." 

A number of men are constantly employed in thi^ exciting and precarij 
ops business; and the idle and disorderly adventurers who visit the village^ 
are the cause of great immorality among the inhabitant?. The results of their 
labours they sell to the Malays who come to Saffragam with cloth and salt, 
which they exchange for precious stones- At the yearly Buddha festival, there 
is a jewel market l)eld in Ratnapura, whither those interested in jewels floclf 
from all parts of Ceylon. 

The position of the people in Saffragam is so much improved of late year? 
that they are able to retain any stones they find of great worth for themselves, 
Now and then they are induced to exchange them for gold, which they cai^ 
easily^ well conceal. The artificers who cut and polish the stones on the ?pot 
are generally Malays: but their work is so imperfect, and their knowledge of 
the .art so faulty, tl^at the stone positively loses by passing through their hands. 
Stones of smaller value, such as cinnamon -stone, garnets and tourmaline are 
cut and polished by ordinary workmen in Kandy, Matara, and Galle. Artistic 
and experienced v^ofkmen who cut rubies and sapphires live chiefly in Kalutar^ 
and Colombo. 

As a general rule, the rare gems are cheaper in Europe than in Colombo, 
Precious stones are brought from all parts of the world to L,ondon both in the 
rough and also to be re cut. In Ceylon the slock is so uncertain, that the price 
i? largely determined at the moment by the rank and wealth of the buyer?, 
The small Malay dealers do not buy rare and fine jewels, knowing quite 'well 
that the best and finest specinri^ns are carefully held b;ick by the rich trader?! 
who can always ensure a high price fqr the best Ojylon stones from the 
pative princes of India, who haye an ardept passion for gems of conspicuoug 
^auty or size. 
■ It is quite impossible to judge accurately by the Customs' Regi§tof }^ 
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Ceyloii of the worth of the precious stones which are sent out of the isIancU 
Oaly a small part is sent to England, The rest are bought up by priyatQ 
hands, but these ultimately find their way into the English market. It is cal« 
culated roughly, however, that the value of the precious stones found in the 
i^and is jif lo.QQo yearly. 

It is said that the Dutch East India Company formerly received th« 
rough stones in packets, sealed with their special seal. Those packets 
were , sold by auctioPj without being opened. Often from 20,000 to 30,000 
florins were paid for one packet, an4 the buyer was very rarely wrong in 
his purchase. 

SAFPBIRSa AND RUBIES, 

The promirient forms of crystallization are the six sided prism and the 
hexagonal pyramid. The predoniinant colours are blue and red. 

Sapphires are a^ure blue, indigo, ducks- neck colour, violet-bUe, poppy-red, 
cochineal, carmine, rose-red to rose-white, milk-white, yellow white, French-white, 
lemon-colour and green. As a rule, the colours are pure and high. Sometimes a^ 
crystal is found es^hibiting a variety of colours. The asteria or star sapphire shows, 
under the miscroscope, thread-like shafts directed towards the faces of the six* 
sided prismsi said to be spaces left at the moment of crystallization, ^nd it is the 
reflection of light froin these which give to the stone its star-like brilliancy. 

The blue variety is called sapphire in its liiQited siense. 

The red variety is the ruby. 

Other varieties deserve notice, such as spinel, garnet, aircon, etc. 

The finest rubies and sapphires are found in largest quantities in Burmah, 
at Mo-gast and Kiat-pyan, five days* journey from Ava. 

The small sapphires of Ceylon are well-nigh all of a rose-red. They can 
be obtained easily from old collections, as they were formerly used officially. 
They are so clearly crystallized that they are easily distinguished from spinel, 
which often accompanies them* Those found in Ceylon, Siam, and other eastern 
countries are remarkable for their colours. They are found like rolled pebbles 
in channels of rivers, and the colours run through green, red, yellow, and black, 
Bertolacci affirms that *Hhe brilliancy and beauty of those in Pegu far exceed 
that of those found in Ceylon.** 

At the foot of the Capelan Mountain, near Sirian, a city of Fegu, and 
in the vicinity of ICsLndy, corundum is also found in the detritus of granite, 
magnetic-iron, 9;ircon, ^c, all having been probably washed down from the 
granite mountains, 

In Ceylon the sapphire is common, the ruby very rare; but the converse 
is the ease in Pegu. 

There are famous mines of rubies at Badakshan in IJsbekistan, a part 
of Tartary, The mines were known to the Emperors of Delhi. They are 
near the Oxus, near Shunan. There is a belief among the natives that two 
large rubies are always near together : thus it is that the fortunate finder 
of the one hides it until he has found the twin like it; failing this, they 
will often break a large one in two. There is a belief also that the ruby is 
the product of the transformation of limestone, and that it is found in the 
form of pebbles. Near to the ruby mines a great quantity of blue felspar i^ 
obtained, 

Corundum (proper) and Diamond Spar. 

The mineral generally termed corundum is found in crystals with rough 
planes as a rule, and in individualized masses of a particular cleavage. The 
rhombohedral form occurs as in the former varieties, but here only in com- 
binations. The fracture is uneven. The colours, generally dull, are of green- 
ish-grey, greenish-white, ^sparagus tint, oil, pearl grey, flesh or rose red 
sometimes of a chestnut brown. It has only an inferior degree of trans 
parency. The last-named variety comes from China, and because a peQuliar 
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bluisli Hght ocQasionally plays upon it. Werner called it " Diamond Spar." 
Jt is said that some crystals found near St. Gothard, exhibit two colours, 
and that some of these are in dolomite, but m©re commonly they are found 
in mass. Some in Styria have grown in with the granite, and so firmly that 
it is difticult, if not impossible, to remove them without damage. The crystals 
inay be from the size of a pea to that of a hazel nut, of a greenish-blue or 
duck's-neck violet. Some pieces display several colours. In Bohemia they are 
found embedded in pebbly masses of hercinite. In Rhodes, Sweden, and the 
l^rals> they may also be found with tourmaline in schist, with platinum and 
magnetic iron ore. Jn Ceylon, China, and India, they are found in beautiful 
green crystals, possessing characteristic stri pes, with bl?w:k hornblende. 

Pl^EONASTE, 

This mineral received the name of ceylanite from Rome d' L'IsIe, who 
analyzed it with a number of others brought from Ceylon, Haiiy, seeing its 
crystal was like tliat of the spinel, desired to give it a special position in the 
system of minerals, and named it fleonaste^ which signifies superfluity. Further 
investigation shewed that it was in reality a black variety of the spinel. 

The specific gravity o^ this stone rises from 3' 5 to 3*8. It consists 
principally of alumina, and about lo per cent of protoxide af iron. Its in- 
tMsibility before the blow-pipe, and its formation with borax into an iron- 
coloured glass, are the surest indications of pleonaste. Acids have but little 
influence upon it. It is found in Russia and' other cold climates," but it is 
jilso found in Ceylon, as well as in the dolomite region in Ratan, 

Spinel, in consecjuence of its lustre, colour, and hardness, is used for 
personal ornament, and for objects of luxury ; but it is only when *the crystals 
are fine and large that they are considered gems, In cutting, it receives the 
^ame form as tiie ruby. 

Spinal ruby for balas ruby varies in value according to its cut and colour. 

In the inventury of the French Crown Jewels, in the year 1791, we find 
the fc^lowing ; — 

One spinel ruby of 56^ carats ..* 50,000 franes. 

One „ 4} „ ... 300 „ 

One „ 3f „ .,. 300 „ 

One balas rub^ ^f „ .,. 10,000 „ 

One „ i2f „ ... 3,000 „ 

At the present tiipe, small stones range from 5s. to los. ^ carat. 

Medium stones of fair colour 20s. to 40s. a carat, 

Lasge stones 60s. to 1 00s, a carat. 

Specimen stones attain even a higher value, 
Th^ Cat's-Eye. 

Much confusion exists concerning this very curious and valuable gem, ^ 
confusion arising partly from the ignorance of many in the trade as to its 
true nature, .but principally from the mistake of those who have written about 
it. In mineralogical treatises it is usually confounded with, and described as 
a particular variety of quartz, which somewhat resembles it, but which is of 
little or no mercantile value, although it has occasionally been sent to Europe 
by unscrupulous merchants as the true cat's-eye. This chatoyant quartz is found 
in Ceylon (also the home of the true cat's-eye) in large quantities, and occurs 
chiefly of various shades of yellow or brown. It is semi-transparent, and when 
cut in a convex form {en cahochon) shews a more or less defined band of light 
with a silky lustre, resulting from a reflection of the fibrous-like grain of the 
stone itself, or more probably from an intimate admixture of asbestos. This 
quartz cat's-eye, even when most perfect,* cannot be compared for beauty with 
the real cat's-eye, for which it would not be mistaken, even by the uninitiate4, 
It is at once distinguished by its inferior hardness and want pf brilliancy, 
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Description of quartz Cai^s-Eye, 

Color — Various shades of yellow an4 

brpwn only, 
Ray^DuU. 
Polish--Dull, 
Hardness — 6 to 6*5. 
Specific gravity — 2*65, 
Melts with soda to a clear gUss. Solu? 

ble in fluoric acid. 
Nevey trichoric. 



Chem. Com. 



48 silicium, 51 oxygeni 
with a small amoiint of 
oxide of iron and lime. 



Description of hue chrysoberyl 
Cafs-Eye. 
Color — Various shades of yellow, brown, 

and green, rarely black, 
Ray — Iridiscent. 
Polish— Brilliant, 
Hardness — 8*5. ' 
Specific gravity— 3*8. 
Infusible and not aifected by acids. 

3ometimes shewing a beautiful trichor- 
ism. 

80 alumina, 20 glucina, 
Chem. Com. colouring matter — prot- 
- oxide of iron, 

The true cat's-eye is a rare variety of the chrysoberyl, of extreme hard- 
ness (in this respect being only inferior to the diamond and the sapphire), 
and is characterized by possessing a remarkable play of light in a certain 
direction, resulting \i is supposed from a peculiarity in its crystallization. This 
ray of light, or " line," as it is improperly termed by jewellers, shines in fine 
and well-polished specimens with a phosphorescent lustre. 

The cat's-eye comes principally from Ceylon, where it is found with 
Sapphires, and is met with of various colours, ranging from pale straw-colour 
through all shades of brown, and from very pale apple-green to the deepest 
olive. Som^ specimens, much sought for by Americans, are almost black. The 
line, however, no njatter what ground colour the stone may possess, is always 
white, and more or less iridescent. This lustre is most beautiful when seen in 
full sun-light, or by gas-light, when the line becomes more defined and vivid. 

This gem is valued principally according to the perfection and brilliancy 
of the line, which should be well-defined, not very broad, and should run 
pvenly from end to end across the middle of the stone. The colour does not 
influence the value much, some jewellers preferring opie tint, some another. 
On the whole, perhaps the most popular colours are the clear apple-green and 
dark oliye : both of these form a splendid background, and contrast well witl^ 
Jhe line. It is quite impossible to give any satisfactory scale of values for 
this gem. Its estimation depends much on personal appreciation and taste : a 
ring-stone may be worth from ^^lo to ;^ioo, or even more; and there are large 
specimens at present in the market which are worth upwards of ^i,(X)0. 

The cat's-eye has become more and mofe fashionable of late years in Eurppe, 
^nd its value has greatly increased. 

. In India it has always been much prized, and is held in peculiar venera- 
tion as a charm against witchcraft, and is the last jewel a Sinhalese will part 
with. The specimens most esteemed by the Indians" are those of a dark olive 
colour, having the ray so bright on each edge as to appear double. It is indeed 
wonderfully beautiful with its soft, deep colour, and mysterious gleaming streak 
ever shifting, like a restless spirit, from side to side as the stone is moved; 
now glowing at one spot, now at another. No wonder that an imaginative 
and superstitious people regard it with awe and wonder, and, believing it the 
abode of some genii, dedicate it to their gods as a sacred stone. 

Star-Stones, or Asteria, 

The Orientals had, and still have, a deep veneration for star sapphires. 

The localities of star-stones are the same as those of other sapphire crystals, 

\Vhen light shines upon these stones, stars of six rays are seen, an appearance 

which attracts much attention and gives proportionate pleasure. This may be 

germed its speciality, and is more observable when the stone is convex. The 

folour is a greyish-blue; occasionally blue and red specimens are met with. 
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The stdf-stdties, according to their colour, are desigilated slaf ruby, stai 
Sapphire, or star topaz. 

Only of late years have they been of any value in England. In Geylonj 
but a few years back, they could have been purchased for a few shillings, aA 
the natives had but little regard for them. The finest star ruby I have seen 
was valued at ;f 200, and is in th^ possession of a private gentleman, who 
bbtained it from a ndted collection. If a pair of these stones could be obtained j 
their value would undoubtedly be largely augmented. The price of these gems 
is mainly determined by their size and quality; small star sapphires range from 
£2 to ;fio; large sapphires ;i^io to ;£'ioo. Star rubies obtain higher prices, but 
star-stones, of a secondary rank, are of little or xiQ value. 

The River Sangaris (according to Plutarch) produces a gem called aster, 
which is luminous in the dark, and called by the Phrygians "Ballen," "The 
King." A gem called "Asterites." found inside a huge fish called "Pan," from 
its resemblance to that god, is also described by Ptolemy hephsestion. This stone 
was a potent love- charm, and when exposed to the sun shot forth flames. It 
was used by Helen of Troy for her own signet, and to it she owed all her 
<ionquests. Helen, however, was not of human origin simply^ and her beauty 
was as great at seventy as at seventeen. The term asteria has been used by 
different authors in various senses at various times; but Pliny understood by it 
the same gem that we do at present. The star sapphire is also known undef 
the title of astrapia (lightning stone), from its supposed action in a colourless 
or an azure ground, sending out, as it were, rays of lightning diverging front 
the centre. 

Asparagus or yellow-green chrysdlite was knoWii iil ver^ early times to th^ 
people of Ceylon and Brazil. In Ceylon it was found in the sand of the river 
in company with tourmaline, spinel, and sapphire. On the east side of Borneo 
also, it is found in the river sand, and in flooded lands with crystals, gold dust< 
diamond, topaz and emerald. In Pegu it is found amongst pebbles and loos^ 
river sandi In Brazil, pieces of this chrysoberyl of the size of a hazel nut# 
2\nd of yellowish-greeii colour, are sometimes met with while washing for diamonds* 
Of late years it has also been found in Connecticut, North America, in well- 
formed tables and prismsj with tourmaline, garnet, and beryl, in the granite 
strata; and at Saratoga and Greenfield in New York State, in regular twin 
crystals with tourmaline, garnet, and spatite. 

The Garnet, Carbuncle, jACiNTHi and Cinnamon Stone. 

The garnet or carbuncle was a great favourite with the ancients. Several 
antique garnets have been foUnd in Roman ruins, some being round, and somtf 
ciit; the latter receiving the name of " Garnet Plates," the underside of which 
is ground convex, to give them a more perfect transparency. In former day^ 
it was very frequently engiraved, and several beautiful specimens are now to b^ 
seen in Paris, Turih, Rome, and St. Petersburg; aniong whith is the grand 
masterpiece of art, the representation of "Sirius," engraved on the celebrated 
Marltxjrough gairnet. The small degree of hardness posse«ssed by this stone renders 
engraving on it comparatively easy. 

The word garnet, or, as the Germans call it giranat, owes its origin to th^ 
isimilarity in colour to the blossom and kernel of the pomegranate, a fruit of 
Southern Europe ; il is riot a ilame of ancient date. Pliny calls it " Carbuncle *' 
from " Carbo," a live coal ; both names are derived from its bright red colour. 
According to some authorities, however, it is thought that the origin of garnef 
is "Graniun," a grain, because it is so often found in that condition. The 
precious garnet is sometimes called " Almandine,'* from the city df Alabanda, 
m Carien. Its colour is blood-red, cherry, or brownish-red, M^hich, uttlike thtf 
American amethyst gains nothing by candle-light. On the contrary, it assumes 
an orange-tint, which detracts from its beauty. The crystals are almost always 
embedded in the rock singly. Its specific gravity is from 4 to 4*i, and its 
hairdne^s is 75; It possesses a bright lustre, and is trahspateiit. It occtirs vet/ 
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frequently mixed with a Tariety of other stones, and the' places where it is loiind 
are so nunierous, that only a few of the most important can be mentioned. 

In Hindustan, garnet is abundant in the debris of mountains; and in Ceylon 
it occurs everywhere in gneiss, particularly at Trincomalee and at Adam s Peak 

The jacinth, sometimes called hyacinth, is an orange-red variety, it differs 
in some respects in character from the deep red garnets, and is considered by 
lapidaries as a distinct stone. This is a mistake, as its' crystalline form and 
typical composition are identical with that of the other garnets. ' Its chief dif- 
ference, besides its peculiar colour, is a lower specific gravity, and the presence 
of 30 per cent of line in lieu of protoxide of iron. The specific gravity is 3'65« 
It is known to Mineralogists as the essonite or cinnamon stone. 

Jacinth, or cinnamon stone, comes almost entirely from Ceylon, where it is 
found in large pieces in the strata of rocky mountains ; these stones are generally 
finely coloured and transparent. They are cut thin on account of the depth of 
colour, with a pavilion-cut below and a broad ta,ble above, bordered with 
small facets. 

Rock crystals are found in a variety of forms, sometimes of extraordinary 
isize. Their colour varies from pure white to greyish-white, yellow-white, yellowish 
brown, clove-brown, and black. They possess doubU refraction and transparency^ 
The electricity obtained by friction lasts about half -an -hour, rarely longer except 
under very favourable conditions. Before the bloW-pipe many coloured crystals 
lose their tints. The frequent admixture of chlorite, asbestos, rutile, iron pyrites* 
gold, and radiolite in the crystals is very remarkable. The green colour of th6 
last is like a blade of grass inclosed in ice. The liquid or gaseous contents): 
which move as you turn the crystal^ are very inter^ting. 

Ceylon affords it adbundantly, and the natives use it for ornamenting theii^ 
temples. 

The TOURMALINEk 

Tourmaline, known in Saxony as *' Schorl," from the nanle of a village 
\(rhere it abounds, is mainly composed of alumina, silic^, and boracic acid) 
ietlthough there are specimens which contain a small quantity of iron and manganese^ 
The crystallization is rhomboidal; its cleavage is imperfect, and its fracture 
conchoidal. It is very brittle. Its hardness is 7 to 7*5, and its specific gravitj^ 
2*9 to 3'2. Tourmaline is Irarely found of pure-water. Its <k)lidurs are very 
Varied, consisting of shades of greys, yellows, greens, blues, and browns; thct 
all have a tendency towards the darker hues, even to black. A black or rea 
kernel is not infrequently found in the midst of the stone. 

Tourmaline possesses double refraction. Some specimens polarize light 
perfectly, and by the aid of the polarisCope it is easy to detect the pure gend 
from the yellow and green specimens. 

Tourmaline, in common with other precious stones, developes electricity 
Under friction, and is a mineral* of the greatest interest from a thernio-electrici 
point of view. Its dust is attracted by the magnet. 

The Dutch introduced tourmaline, somewhat more than a century ago, 
into Europe from Ceylon. 

The yellowish-green tourmaline (Ceylon chrysolite) is vetf like aqua^ 
marine, and is found in the river-beds of Ceylon and Brazil. Colourless tour* 
maline occurs very seldom in pieces worth the cutting and polishing. The 
most beautiful speciniens are found in Elba and in dolomite mountains. 
Brown tourmaline is a variety not used for ornament. Ceylon and Switzerland 
yield a fair supply. 

The value of the tourmaline depends upon the Colour, quality and size of 
the specimens; one of exceptional colour and purity, of five carats weighty 
^vould be worth ;f70. 

The Zircon, Jargon, or Hyacinth. 

The Zircon, Jargon of lapidaries, and hyacinth, are all varieties of the 
iame stone. Its name in Greek is ** Uakinthis," in Latin ** Hyacinthus," ill 
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Gennan "Hyacinth," and "cin breuneder jacinth," and in French "Jacinths 
la belle." We apply the term hyacinth to trasparent and bright-coloured 
varieties ; jargon to crystals devoid of colour and of a ^imoky tinge, which 
are occasionally sold as inferior diamonds. Anselmus Boetius gives the fol- 
lowing description of this gem; — (ist) "There are some that name like fire, 
or are similar in colour to crimson or to natural vermillion, these the French 
jewellers call *Jacinthe la belle,' and these they esteem the best. (2nd) 
Those with a yellow-red colour. (3rd) Others which are like unto amber, so 
that they can hardly be distinguished from it, but by their hardness. These 
are of no great value by reason of the atoms they contain, and the multi- 
plicity of small bodies which are in them, which do hinder their transparency 
and translucency." 

Little grains of zircon are found in the valley of the Iser, in Bohemia; 
and small violet-blue crystals are obtained from the gold sands of the Ticino, 
and also from Vesuvius. It is obtained from Ceylon, which is one of the 
richest beds of natural wealth in the world, and also from Pegu in the river 
sands. 



PRECIOUS STONES IN CEYLON. 

(From '''RibeyroU Ceylon^'' by George Lee,) 
The precious stones which are most remarkable in Ceylon, and which 
the Moors and Indians most prize, are the caCs^eyes. They are scarcely known 
in Europe. I saw one on the Prince of Uva's arm, when he came to visit 
us, of the siae of a pigeon's egg. It was quite round and of the form of a 
large musket-ball. These stones are heavier than other precious stones ; they 
are never worked up, but are only cleaned off. It seems that nature has 
concentrated in this one stone the finest and most lively colours which light 
can form; and that those colours contest with each other which shall pro- 
duce the greatest effect. One colour is more prominent to view than another, 
according to the light in which the stone is held ; and if its position is changed, 
another colour strikes the eye to greater advantage j on this account the stone 
is called a cafs-eye^ as it has rays opposed to each other which create that 
variety in its appearance; as we see the eye of the cat itself change in 
brilliancy and effect, as the animal turns or removes it. These rays in the 
cafs^eye are never of an even number ; there are three, five, or seven of them ; 
these lines of light are called, betas, and the price of the stone increases ac- 
cording to the number of those betas. The rubies are the finest stones after 
the cat's-eyes, then come the sapphires and topazes. The Moormen attach 
high value to the topazes of Ceylon, because some of them are very large. 
These four precious stones are the most common in Ceylon; we have already 
spoken of some others, but they are of smaller value. There are some moun- 
tains on the island from which white, green, or red crystal is procured ; and 
the native workmen cut it well and polish .it for crucifixes, images, crosses and 
other emblems of religion, by means of two wheels and emery and solder. 

Additieii by the Fretich Editor. 

On Precicus Stones.* 

Edward Barbosa, who has published a treatise on what he saw, most re- 
markable in the East Indies and of their chief articles of trade, dwells parti* 
cularly on the precious stones of the country. He gives us their peculiar marks, 
the places where they are found, and their respective prices and values. He 
begins with the rubies and he states that the finest and best are found in the 

•From Ramusio^vol. i. fol, 321, 

»7 
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Pegu river, and that there are others in the mountaius beyoaU that river, but 
of an inferior quality; yet he says that a ruby from Pegu, perfect in quality, 
weighing twelve carats, was only worth in his time 150 golden crowns, and 
he values one of Ceylon of the same weight at 200 crowns. He says alsu 
that there are some in Ceylon weighing 16 carats which are worth 600 crowns; 
he does not say that there are any so large in Pegu; but it, does not appear 
that fine rubies are so common in Ceylon as there. They arc * assayed in this 
way: — when a ruby of considerable size is brought to the king, he sends for 
his jewellers, who tell him to what degree the gem can stand fire, and how 
long; these men are seldom in error; the ruby is then thrown into the fire 
and left there as long as they have stated, and when it is taken out, if it 
has borne the fire well and is of a more lively colour, it is esteemed much 
more highly than those of Pegu. 

Two sorts of sapphires are also found in Ceylon ; the better kind are hard 
and of a fine deep blue, and are greatly esteemed; but the pale blue ones 
are little thought of, yet they are valued more highly than those which are 
obtained from the mine near Mangalore, or from Capucar in the Kingdom of 
Calicut. 

Fine topazes are also procured from Ceylon ; when they are clear and 
brilliant, they are sold for their weight in gold; but when they are whitish, 
the Singhalese use them to make false diamonds. 

Barbosa says that the Singhalese know so well how to bleach sapphires, 
topazes and other hard stones, that many peoptle take them for the finest dia- 
monds, and that a person must be an adept in this matter not to be deceived 
by them ; and that time alone shews whether, stones thus prepared are false or 
not, as they lose their • whiteness by wear and resume partially their natural 
colour. The jewellers, however, say that topazes well bleached always remain 
white. 

Barbosa does not mention the cat's-eycs found in Ceylon ; he only says 
that the Singhalese can counterfeit that stone perfectly. 



GEMS IN CEYLON. 

The following is from a European Colonist with a long experience of 
Rakwana. He writes in May 1881 :^- 

From time immemorial the Island of Ceylon has been noted for its preci- 
ous stones, and the greatest portion of the island, especially the southern half, 
is pockmarked with the pits dug by ancient and modern gemmers. With few 
exceptions these pits are of the most superficial ■ character, as without adequate 
appliances it is impossible to keep them clear of water when they 
are deeper than 10 or 15 feet. The only gemmer who has used a pump 
driven by horse-power is Mr. C. M. C. Hassena Markar on the genmiing 
ground near Katnapura. The Sabaragamuwa district has always been con- 
sidered to be the richest field for gemmers. In the neighbourhood of Awisa- 
wella, Katnapura, and Balangoda, there were formerly extensive gemmings, 
but these have been in a great degree abandoned for other fields in the same 
district, and of these by far the richest has been North Rakwana, which now 
supplies the chief part of the sapphires, cat's -eyes and other precious stones 
sold in Ceylon. 

The richest fields arc situated on a plateau at the base of the Suryakanda 
and Kabaragala mountains, on the top and sides of Rakwana, and extending 
from the Springwood estate on the cast to the Martinstown estate ou the west. 
During the last ten years, the gemming by natives in this locality has been 
of the most extensive character, and auction sales of large quantities of rough 
gems arc not uncommon. It is stated that ninety thousand rupees worth of 
rough gems were sold at one of the auctions, the result of i^emming on one 
of tne estates at the foot of the Kabaragala mountain. 
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The deepest gemming piu in the island are those which were washed by 
the Gem Notary, until they ootid no longer be kept clear of watsr. These pits 
are upwards of loo feet deep. • 



LIST OF .GEOLOGICAL AND MINERALOGICAL SPECIMENS FROM 

CEYLON AT THE MELBOURNE EXHIBITION. 

(Collected and^ Exhibited by A. G. Dixon, Esq., B. Sc., F.C.S., Colombo.) 



1. Dolomite from Wattegama. 

2. Dolomite from Wariapola. 

3. Dolomite from Wilson's Bungalow. 

4. Dolomite from Wellawa. 



5. Dolomite from Kurunegalai 

6. Dolomite from Alu-Wihara. 

7. Dolomite, with . blue spinel, from 
Wariapola. 

8. Limestone from Jaffna. 

Nos. I to 7 furnigh examples from country limestone which occurs in beds 
in the gneiss. They vary much in texture, colour and composition, but they 
all contain carbonate of magnesia. It is used as building stone, when burnt 
forms a very useful lime for estate purposes or for building. These dolomites 
occur in somewhat parallel beds which traverse the gneiss in a northerly direction. 
I have indicated their position on a rough geological sketch map sent along 
with the collection. 

In the various specimens we have accidental minerals such as magnetite, 
pyrites, spinel, phlogopite, wollastonite, chrysolite and zircon. No. 8, Jaffna 
limestone, furnishes a very pure lime. The formation occurring in the north is 
probably cretaceous and equivalent to the Pondicherry beds of India. 
9. Mica in nodules found in the valleys of the Dimbula district. 

10. Gneiss decomposed forming the bottom layer of the gem pits. 

11. Magnetite, shewing a peculiar cleavage occurring locally on Harmony 
estate, Pussellawa. 

12. Limonite (Botryoidal) occurring under the cinnamon sand in the Negombo 
district. 

13. Iron conglomerate still in course of formation in various ravines of the 
island. It occurs in' very extensive patches; such a deposit subjected to decay 
would form a rock resembling our laterite. 

14. Iron ore from Nuwara Eliya. 

15. Gneiss containing nodules of iron from Kottagala. 

16. Gneiss (garnetiferous) from Horape quarry, near Mahara. 

17. Gneiss (ordinary) from Mahara quarry, the stone from which is Qsed 
in the construction of the Colombo Breakwater. 

18. Gneiss from Mahara. 

19. Gneiss with green felspar. 

20. Laterite or cabook from Colombo, quarried very extensively for building 
purposes. 

Cask TL 

21. Graphic granite from Balangocla, so called because the quartz, one of 
its constituents, stands out prominently resembling an inscription. 

22. Syenitic gneiss from Hokawela, Matale, Railway. The ordinary blue 
gneiss can be seen passing into this altered variety. It closely resembles 
Peterhead granite. 

23. Jasper (crude) from Balangoda, an impure opaque form of silica. 

24. Gneiss from Petiyagala, with molybdenum. 

25. Sandstone from Talpitiya, a recent breccia taken from 300 yardi from 
shore at a depth of 2$ feet. The particles of sand are held together by a 
calcareous cement. 

26. Plumbago found in veins in several districts. Large specimens are 
sent from a commercial point of view. 
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Quartz (crystalline) with plumbago from Diatura. 
Hornblende rock from Madola, Safiragam. 

29. Mica found in considerable quantity in pockets in the decomposed gneiss. 

30. Hornblende rock from Wattegama, Matale Railway. 

31. Decomposed gneiss from a depth of 20 feet from Labugama. The 
felspar of our rocks, when subjected to action of water, soon decomposes. 

32. Kaolin from Maturata, also found largely at Nuwara Eliya. It makes 
a very fair procelain. 

33. Gneiss decomposed from Palkkande. The green colour Is due to epidote 
and chlorite. 

34. Iron pyrites from Nambapana. 

35. Smoky quartz from Medakanda, Balangoda. 

36. Calcareous Tufa (Panugal of the Sinhalese). This is a deposit of carbonate 
of lime from the hot springs of Bintenna. It is burnt by the natives of the 
district and used to chew with their betel. 

37. Sandstone from Pamunugama, a recent formation occurring on the sea 
coast from Negombo to Mount Lavinia. The black crystals are magnetic iron. 
The particles of sand are tied together by calcareous matter. 

38. Sandstone from Pamunugama, another variety. 

39. Gneiss from the top-most rock of Adam's Peak. It is very quartzose 
and agrees in the main with the common rock with the island. It is upon this 
that the sacred foot print is placed to which so many thousands of pilgrims 
resort annually. 

40. Rock crystal from Ratnapura. 



41. 
42. 
43. 
44. 

45- 


Casi 

Sapphire (crystals) Nil-padiyan. 
Sapphire, Sudu-nil. 
Sapphire, Otu-nil. 
Sapphire, Nil-Kanti. 
Star Sapphire. 
Nos» 41 to 49 represent the sap 


c III 
46. 

47- 
48. 

49' 
50. 
ahire 


White Sapphire. 

Ruby, Ratu-keta. 

Amethyst, Oriental. 

Corundum . 

Topaz. 

family which crystallizes 



in the 
hexagonal system. The numerous members of this group are divided according 
to colour, hardness &c. Thus, when blue it is called sapphire; red, ruby; purple, 
amethyst; when i^ lacks transparency and is of dull colour it is known as 
corundum. 

No. 44 is partly blue and partly red. 

No. 43 partly blue and white. The Sinhalese can by heating such with 
lime distribute the colour evenly through the stone, or with greater heat can 
discharge the colour and so imitate the white sapphire. 

No. 45. on account of lamellar structure when cut in convex form shews 
a star of 6 rays. 

No. 48 is the oriental amethyst so-called in order to distinguish it from 
the quartz amethyst. 

Green corundum is known as the oriental emerald and yellow as topaz. 

51. Spinel (crystal). 

52. Spinel — a very abundant mineral, crystallizes in the cubic system 
geaerally in octahedrons or duod-cahedrons, specific gravity about 3*5 while 
the ruby is 4, and the garnet 3*5. 

53. Garnet (Kurundugal). 

54. Cinnamon stone (Essonite) a kind of garnet 

55. Garnet. 

56. Tourmaline, Pachcha-toramalli. 

57. Tourmaline, Peai-toramalli. 

58. Tourmaline. 

Tourmaline is very abundant, both crystalline and massive, It is of 
various colours and crystallizes in the hexagonal system. 
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Peridot of Ceylon. 

Chrysoberyl, the trae cat's eye— an ordinary kind of cat's-eye is qnartz 

when cut en cabochon* 

6i. Pleonaste, a kind of spinel. 

62. Zircon, very abundant 'in Ceylon, crystallizes in the terragonal sys- 
tem; disregarded by the Sinhalese except the white variety which is cut 
and sold as Matura-diamond ; often however, Matura-diamonds are rock crystal. 

63. moon-stone, a pearly variety of felspar, quartz, and selenite are often 
cut and sold as moonstone. 

64. Steatite or soapstone, a massive variety of. 

65. Quartz (teruwana). 

66. Quartz (crystal) palingu. 

67. Refuse stone. 

68. Gem sand. 

69. Unassorted gem stones. 

70. Gem sand from Pelawatta, Kalutara. 

71. Cinnamon Garden sand. 

72. Cabook gravel from Colombo. 



GEOLOGY AND MINERALOGY. 

(From Fergusan^s ** Summary of Information regarding C^yloH***) 

The Geological formations met with in Ceylon are of the Palseozoic, 
Mezozoic and recent age. The greatest portion of the island consists of ancient 
sedimentary beds, doubtful deposited sea or lake, metamorphoses have obliter* 
ated all traces of fossil remains. Mountaia ranges formed of primary and 
metamorphic rock. Principal rock, gneiss, with beds of laterite (locally named 
"cabook") and dolomite, according to some authorities, — described by others 
as crystalline marble or primary Hmestone. Plenty of iron, but no trace of 
coal. Manganese. Gold and platinum, but in such small quantities not 
apparently worth gathering. Molybdenum, Cobalt, Nickel, Tin, Copper and 
Arsenic also occur. Plumbago, the only mineral of commercial importance. 
Cretaceous beds of Jaffna of Mezozoic age. Nitre in caves. Salt forms naturally, 
and is also manufactured in sufficient quantity at Puttalam, Jaffna, and 
Ilambantota, to supply the consumption of the Island. Calcareous Tufa met 
with at Bintenne deposited from warm springs. Hot springs at Trincomalee 
and other places, but no direct evidence of present volcanic action, and earth- 
quakes seldom perceptible. Greenstone, however, underlies gneiss at Kadu- 
gannawa, and with vitrefactions is observed in fissures of rocks at Trincomalee. 
Spring of Sulphurjetted Hydrogen similar to Harrowgate water occurs in 
Puttalam district Large tracts of alluvium occur in the Nnwara Eliya and 
other districts. Process of slow upheaval believed to be in operation on west- 
ern coast, with compensating disintegration of mountain ranges. Recent formation 
a breccia formed of particles disintegrated rock held together by calcareous and 
ferruginous matter near Negombo and alon^ coast. Gems abundant especially 
about Ratnapura ('* city of gems ") but, with exception of blue sapphire and 
ruby, of slight value. A flawless sapphire is rare and good rubies are excessively 
scarce. Zircon or " Matara-diamond," and amethyst, common. Chrysoberyl (or 
" cat's-eye,'') not uncommon, curious, and often prized. Moonstones (very 
beautiful form of '* adularia ") and " cinnamon stones," (brown garnets) common. 
Spinel and tourmaline very abundant. Many rocks and river beds sparkle 
with red garnets, beautiful but intrinsically valueless* Ceylon is celebrated for 
fine pearls. 
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SILVER CASKET AND PRECIOUS STONES EXHIBITED AT THE 
MELBOURNE EXHIBITION BY MUDALIYAR P. B. GOMES. 

(From the *' Qeylon Observer:') 
This highly finished Casket No. 1 5 in Supplementary List in Catalogue) 
made in Ceylon under the supervision of Mad:iKyar Gomes is of pure silver, 
and can be unscrew^ed in pieces. It stands on four Ivory castors and measures 
7^ X 5f >^ 4 inches. The carving is specially worthy of attention, as on the 
lid and sides of the casket arj depicted a variety of the fruit-bearing trees 
and vegetable products of Ceylon. It also shews very well-executed figures 
of a Kandyan Monarch and his Adigars (Ministers). Among the products 
carved are the Jack tree, the Bread Fruit tree, Cinnamon, Coffee, Gamboge, 
wild Breadfruit, Coconut palm, Plantain, Kittul palm, Palmirah, Arecaout, Wild 
Date palm, Jambu tree or the Rose apple, Tobacco plant, Ash Gourd, Pumpkin, 
Long beans, Betel creeper, Pepper creeper. Cucumber, Carville, Sweet potato ; 
besides these, an Elephant Kraal is depicted, and Native carvers at work. 

The Silver Casket which is valued at 500 rupees (;^5o sterling) contains 
a number of the precious stones of Ceylon cut and uncut, the list being as 
follows :— 

No. I Ruby cut I, uncut 6 value R120 

„ 2 Sapphire cut I, uncut 2 40 

„ 3 Topaz cut I, uncut 5 120 

„ 4 Cat's-eye cut ij uncut 5 120 

„ 5 Starstone cut 4, uncut i 20 

„ 6 Amethyst cut 3, uncut 1 15 

„ 7 Aquamarina cut |, uncut 7 ... ... 5 

„ 8 Tourmaline cut 2, uncut 4 5 

„ 9 Moonstone cut 3, uncut 9 25 

„ 10 Cinnamon stone cut 4, uncut 11 ... 5 

,j II White Sapphire cut 4, uncut 4 ... 5 

„ 12 Coins Ceylon, Gold i \ 

„ Silver 9 f 

„ Copper 14 r 30 

n Goidstone- i J 

or aboutSoo rupees' worth of gems and old coins. 



PLUMBAGO. 



(The only Mineral of Comicercial Importance largely exported 
FROM Ceylon). 

THE CEYLON TRADE IN PLUMBAGO. 

(From the Ceykni Directory a»d Handbook of Infomuitioft for i88x.) 
Ceylon at the present time is the chief source of supply of plumbago 
or graphite. Most of the product of this island is carried to England for 
distribution or manufacture, but quantities are shipped direct to other 
countries, especially the United States. It has various uses. Much of it 
is used for making pencils, whence its name graphite. The graphite for 
pencils is obtained chiefly from Siberia.* The great consumption of the 
mineral, however, is for the manufacture of crucibles used in chemistry and 
metallurgy. It is practically infusible. There appears to be no meterial in 
nature fitted to compete with plumbago in the manufacture of crucibles for 
melting metals, and no source of supply with superior advantages to this 
island. Our plumbago (a form carbon) resists the action of fire better, 

* C6ylon plumbago is used to mix with Cumberland graphite to make good 
pencil the latter being too hard by itself. 
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perhaps, than any othes substance except asbestos, and accordingly the demand 
for it has increased with the increased demand for the precious inetals in the 
.shape of coin, steel, &c. 

The quiuqacnnial Export of I'LVMBAciO from Ceylon has been as follows : — 
5 years ending 1 841 average annual export cwts. (can't be given) 

i3»95o 

37»53o 

57,295 
124,714 
137,474 
^ , -, 114,671 „ 

It will be observed that, notwithstanding a heavy export last year (162^00 
cwt. in 1879), ^he average has latterly diminished but this is probably 
owing to the fact that the crucible-makers, both in England and the United 
States, made extra efforts to lay in stocks in view of the announcement that 
the Ceylon royalty was to be collected by the Customs instead of at the 
pit's mouth, the latter system being found to lead to the export of much of 
the mineral ou which no royalty had been paid. Complaints having been 
made that the original royalty of Rio per ton bore very heavily on the lower 
qualities, the rate has now been reduced to R5 per ton. The maximum export 
of plumbago seems to have been in the twelve months ending 30th Sept. 
1869, when nearly 200,000 cwts. were exported, and again, the commercial 
season ending with 30th Sept. 1880, is likely to shew a quantity very aearly 
equal, the shipments to 19th August aggregating 183,000 cwts. 

The greater proportion by far of the plumbago which goes from Ceylon is 
used by two great crucible-making firms: one in England, the other in the 
United States of America*; and if only a certain number of crucibles are wanted 
by the melters of metals, it is clear that enlarged exports may result only in 
cheapening the raw product to the crucible manufacturers, in glutting the market, 
and in loss to traders and diggers. All the evidence within our reach seems 
to shew that from no other part of the world can better or cheaper supplies 
of this form of carbon, be obtained than from the mines of Ceylon. We can 
supply all qualities for all purposes, from a crucible to a pencil, the exception, 
perhaps, being the so-called "black lead," requisite for the finest kinds of 
drawing penciU. Here we yield the palm to Cumberland; but it suppers Cey- 
lon plumbago is used to mix with the fine Cumberland description. 

It is impossible to get the exact number of plumbago mines and pits in 
Ceylon, but it is usually reckoned at about 400, besides 230 gem and 30 iron 
quarries. 

PlUxMBAGO Mine at Kegaila.-— Mr. C. Matthew's mine in this neighbour- 
hood, constructed under the direction of a Cumberland miner, is said to be un- 
ique so far as Ceylon is concerned. A regular shaft has been sunk to a depth 
far below that ever attempted by the Sinhalese. A steam engine, pumps and 
other apparatus have been erected, and altogether capital and enterprise freely 
expended. Many years ago, two Cumberland miners, friends of Mr. Robert. 
Dawson, went in for regular mining, but did not succeed. They afterwards 
went to Bombay and made and lost a great fortune. 

In lieu of a royalty formerly levied at the pit's mouth, the Government 
"now collect a small revenue from this plumbago in the shape of a Customs 
duty of R5 per Ion. With this exception and a royalty of R200 on each 

* This Atneriean firm, thtt Dixon Oracible Company, Jersey Oity, New York* 
has for yearn back competed with the Batteraea Oruoible Coflapany ot London lor 
our Flambago, and the reflolt is that the export has risen. 
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elephant caught in the Government forests and sent abroad, there are no ex- 
port duties levied in Ceylon. The export of plumbago, which gives employ- 
ment to a considerable number of the natives of Ceylon, has been for a series 
of years back: — Cwt. Cwt. 



1850 ... 23,823 
x86o ... 5,660 

1865 ... 4o»i44 
1870 ... 85,249 

Last year's export was valued at ;f 160,000. 



1875 ... I49»938 

1878 ... 84,635 

1879 ... 162,495 



THE CEYLON PLUMBAGO INDUSTRY. 
From the Ceylm Observer, 12th August 1880.) 
A visit we paid the other morning to the Plumbago Store of Mr. W, A. 
Fernando, at No. i, Brownrigg Street, Cinnamon Gardens, has given us a new 
and enlarged view of the ramifications of the Plumbago Industry of Ceylon. 
We were, of course, familiar with the rise and progress of our export trade 
in this "the only mineral of any importance of which Ceylon can boast. We 
knew from the official returns that, while thirty years 'ago (1851) the total 
export only equalled 13,410 cwt., last year the quantity shipped had mounted 
up to no less than 162,000 cwt. But although it was quite evident that the 
tligging and mining which brought so large a quantity of plumbago to light, 
as well as the carting, preparation, and picking, must give amployment to a 
great number of people, we had no idea before the inspection of Fernando's 
store of the very considerable influence which the industry now has on the 
welfare of many thousands of the population in the Western, the North-western 
and Southern Provinces. The favourite mining districts are at present in the 
neighbourhood of Kurunegala, Awisawella, Ratnapura and Kalutara, and in 
the Pasdum Korale. Mi". Fernando, a most intelligent enterprising Christian 
Sinhalese of Moratuwa whose father and family have for many years been 
connected with •'plumbago," was unable to tell us that the seekers after 
plumbago were guided by any better indication than the appearance of thi^- 
surface soil, or of pieces of the mineral cropping up through fissures in the 
rock. Here is just the case where a Government Geologist might afford 
valuable aid in developing an important industry. Mr. A. C. Dixon, if 
employed by Government during the Academy vacations, might be able to 
point mth much confidence to 'undeveloped Crown lands likely to prove of 
great value for their beds of plumbago, and his advice to private proprietors 
might also save much time and money in trial pits, surface digging, and 
general exploration. Plumbago mines have been sunk in Ceylon several 
hundred feet in depth, and some are worked with all the appliances of an 
English mine, but, as a rule, the plumbago is found near the surface. It 
is difficult to say how many men are engaged in digging plumbago, but 
taking half-a ton for each man per month in a favourable field as a high 
average, and making allowance for the wet seasons, holidays &c., we may 
feel sure that no less than from 4,000 to 5,000 men were required to pro- 
vide the quantity shipped last year. The carting to Colombo must have 
given employment to a good many others, perhaps more or less to 500 carters, 
carts and pair of bullocks. But if is the elaborate preparation now observed 
in the Colombo stores which has taken us by surprise. Plumbago is now 
picked and sized, we may say, as carefully as coffee. The various processes 
are seen to perfection at Mr. W. A. Fernando's store. He gives employment 
to from 120 to 150 men and women,* paying from 50 to 75 cents per 

* Sinhalese women have only lately been iudueed to work as plumbago pick- 
ers; their manual dexterity give them an advantage over men, but Mr. Fernando 
had trouble in overcoming a strange prejudice they had to plumbago as poison or 
worM for them to tooeh with their finger; Now they like tho woric And oonotQ 
it readiljp 
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diem to the former, and 25 to 50 cents to the women. His stores and pick* 
ing-houses are all cadjan-roof (that is, roofed with coconut leaves), for the 
very good, but to us novel and strange, reason that the tiles would inevitably 
fall off any roof under which plumbago was stored or prepared. The dust 
blown about makes everything so polished and slit>pery, even the roof rafters 
and reepers, that tiles constantly slip off, and therefore the only safety lies 
in cadjans ! The process first is to wash the plumbago in large baskets, the 
smaller pieces and dust being afterwards spread on an asphalte barbacue to 
dry. By this means the quality is easily discovered by the practised eyes of 
the pickers, who separate (in much the same way as coffee) pieces affected 
by iron ore, pyrites, quartz, or other foreign material, a small piece of which 
passing into a consignment to the ikittersea Crucible Works might ruin the 
whole lot. Some of the pickers are furnished with iron hammers to break up 
suspicious -looking pieces of the plumbago, and others again arc employed in 
brushing the dust off good lumps, and polishing the same with coconut husks. 
There are punched sheet-iron sizers with holes of different dimensions (Nos. i 
to 4), and accordingly large lump, small pieces, chips and dust plumbago are 
now a days carefully separated. It takes about 100 expert men and women 
to prepare two or three tons in » day, consequently this branch of trade must 
give employment to several thousands of people for the greater part of the 
year. The cask-making and packing afford further occupation, each barrel 
holding about 5 cwts., so that some 35,000 casks all made of Horn staves 
(generally deemed a useless timber) were required for last year's shipments. 
The plumbago is also carried from the mines to Colombo in barrels, which, 
however, are sent back in shooks and so used repeatedly. Three men are 
supposed to make 8 or 10 barrels a day. Altogether therefore it will be seen that 
the Ceylon plumbago industry is a very important one to our Sinhalese neighbours. 
Mr. W. A. Fernando, whose model store is well worthy- of inspection, 
sells to the European mercantile houses as much as from 1,200 to 1,800 tons 
per annum. In olden days he used to ship on his own account, and he has 
received prices as high as £'^2 and ^^48 per ton for lump plumbago, which is 
now only worth jf 15. His Brownrigg Street Store should be visited during the 
busy season, by all who wish to get some idea pf the importance of the 
Plumbago Industry of Ceylon. 



Appended are extracts from the Annual Administration Reports of the 
District Revenue Officers pf the Geylon Government containing references to 
plumbago and other minerals: — 

(From the Report oh the Sabaragantutoa District for 1873.) 

Plumbago, which sold at 200 rupees per ton, now realizes 90 rupees; the 
working e^fpenses have considerably increased by the enhanced value of labour, 
and the difficulty of procuring suitable machinery in substitution thereof. One 
of the native Companies^ I understand, indented for a force pump, but when 
it arrived, the hose was discovered to be one-fourth the size required by the 
machinery : so after pumping unsuccessfully for a couple of days, they gave 
up in despair and took to the hand- bucket system of raising water more 
adapted to their taste. 

(From the Report on the Sabaragamuwa District /of 1874.) 

Very little mining operations have been carried on during the year on 
account of the scarcity of labour and low prices. Plumbago is at present un- 
saleable; iron cannot be manufactured for its marketable value; and even 
gems are not as plentiful as formerly. Of the latter, only three were of any 
great value, and realized from 3,500 rupees to 4,000 rupees each. It is most 
remarkable that gems command a higher price here than at Colombo or Galle. 

On the discovery of a good "stone,'* correspondents advertise it in the 
local papers, and merchants from all parts of the country flock in and bid 
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each other up to a ridiculous figure. There are instances where a sapphire 
which sold here for 2,500 rupees, changed hands subsequently at Colombo for 
1,500 rupees; and in the case of the last find (a ruby, the size of a walnut) 
the owner refused 5,000 rupees here, to discover, on his arrival at Colombo, 
that it was flawed and worthless. 

(From the Report on the Hambantota District for 1868,) 
A new branch of industry — not in the interest of agriculture, indeed, but 
of mining — has, I am glad to be able to report, within the last few weeks, 
been introduced : one from which much good will result, both as opening out 
a fresh and remunerative field of labour, and inducing a flow of capital into 
the district. I allude to the fiadiug of plumbago, of excellent quality, at 
Warapitiya in Giruwa Pattu near the Kirania Reservoir Traces of the mineral 
had previously been found in other parts of the Tattu : and I had long been 
of opinion that ample quantities would in time be brought to light. The 
value of the discovery is not to be overrated, as the demand in England for 
the mineral, which is for the first importance in the arts, is immense and con- 
stant. The attention of merchants interested in the export of plumbago, is 
cordially invited to the discoveries recently made.* It may be worth while 
to note here also, that what is believed to be magnesian lime stone occurs 
close to the main road to Badulla about sixteen miles north of Hambantota. 



CEYLON KAOLIN FOR POTTERY. 
(From the Ceylon Observer y July 28, 1879.) 

We owe to Sir William Gregory (whose continued interest in Ceylon is 
being displayed in so many ways^ a trial which has been given at " Minton*s 
China Works" to a sample of our finest kaolin, better known by the native 
name kirimeti. We regret to say that the result has not been so favourable 
as was generally anticipated. In a Chinese history of the Ming dynasty, a.d. 
I368-I643, "pottery-stone" is enumerated among the imports into China from 
Ceylon, and for a generation back we have been accustomed to regard our 
kaolin as equal to the manufacture of fine ware — Emerson Tennent declaring 
its colour to be so clear as to suit for the manufacture of porcelain — the 
dii&cuUy and cost of carriage alone rendering it unavailable for the European 
manufacturer. But the report of such competent authorities as " Minton's " 
to Messrs. Goode, London, runs as follows : — 

" In your package to-day we send a breakfast cup and saucer made from 
the sample clays sent to you by the late Governor of Ceylon. We also enclose 
three sample * bats * made from the same clay, the one marked No. 151 having 
been simply washed and then fired. From the sample now sent, you will see it 
is too full of dirt of our use. We have labelled the underside of the saucer." 

The Colonial Secretary, Mr. Douglas, we believe, brought out the cup and 
saucer referred to, from Sir william Gregory, for deposit in the Colombo 
Museum. They are not regarded as a success by our late Governor, and, as 
there can be no doubt of the care exercised in selecting his sample of kaolin, 
there is not much encouragement to try again with further samples through 
'*Minton's" or other home manufacturers. According to an analysis made in 
1847, the kaolin" of Ceylon consists of 

Pure kaolin ... ... 70*0 

Silica ... ... ... 26*0 

Molybdena and iron oxide ... 40 



* A sample of the Plumbago has been submitted to the Colombo Chamber 
of Commerce, who pronounce the quality to be faiily good ami likely to 
command about £12 or £14 a ton in Ceylon. The Chamber,^ I am happy to 
observe, exhibit a warm interest in the matter, which is one of great 
conseqaenoe to the district. It is probable the hill Banuialakanda will be 
found rieh in Plumbago and in Iron Ore. 
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The Cup and Saucer made from Ceylon "kaolin at Sir Wm. Gregory's 
instance will be on view henceforward at the Museum. They are pure white 
and well-finished, although bearing traces of impurity. The saucer has the 
following inscription in red script on the back : — " Made with China clay, sent 
by the Governor of Ceylon, by Minton's, Stoke upon Trent, England ; March 
nth 1879.^' Three accompanying specimens shew Ceylon China clay fully, 
half, and not fired. 

"GEMS IN CEYLON." 
A Sapphire FOUND in Sabaragamuwa worth from Ri^o.ooo to K 140,000! 
(From the '* Ceylon Observer'^ June 6, 1881.) 
In a letter received in Colombo today from Mr. C. M. Hassena Marikar, 
the well-known landed proprietor and gem-digger of Rakwana, he states that he 
has found a sapphire of the finest quality, weighing about seven rupee% (over 
52 dwts.) and which he therefore values at from R 130,000 to R 140,000 ! Allowing 
for the natural exaggeration of the fortunate owner, it is believed in Colombo 
that Mr. Hassena >Iarikar is safe to make. ;f 10,000 out of his find. It is surely 
time that European capitalists turned their attention to the Gem-digging industry 
and that the Government made the most of their property in this connection. 
We have been collecting for our pamphlet all the information available in every 
possible quarter about Ceylon Gems as well as Ceylon Gold, and we find much 
reason for believing that the Sabaragamuwa and adjacent districts— at least so 
far as sapphires, rubies, cat's-eyes and their inferior congeners are concerned — 
comprise one of the richest gem-yielding regions in the world. Sindbad's valley 
must be in the neighbourhood of "Ratnapura," "the City of Gems'M Ceylon 
indeed seems to be almost the only reliable source of supply .now for a good 
many precious stones. It is significant of what is thought of the island in 
this respect, to find so good a judge and so large a dealer as Mr. Streeter 
advertising in all the bestknown London journals, simply as follows:— 



MR. EDWIN STREETER, 

Dealer in Precious Stones, 

of 18 New Bond Street 

and 

Colombo, Ceylon. 



We believe there is a project on foot for the promotion of a *' Ceyten Gem^ 
<^igging Company, Limited," and that the prospectus is now in the hands 6f 
influential " City " men in London. Should such a Company be established, we 
may look for an entire revolution in the system of gemming at present in vogue 
in the island. Machinery will become the rule instead of the exception. Not 
only the pumping but much of the excavating work can surely be done by 
steam or water power applied to suitable machines. The Australian papers 
continue to bring us the most satisfactory accounts of the performances of Sir 
Thomas Elder's steam-coop, a machine which ought to be turned to account 
in more directions than one in this Colony. 



Probable Increased Demand for Ceylon Gems.— We read in a home 
paper, that a novelty in the use of jewels has been inaugurated this winter by 
the Princess of Wales, who has been the first to wear an earring of sapphire 
jet with diamonds in one car and in the other a ruby likewise surrounded with 
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brilliants. The fashion having been set, will no doubt be largely fuUowcd :— 
Sapphires and rubies must be in request and there is no country we believe 
at this moment so well able to supply these gems as is Ceylon. 



TEMPLE JEWELS. 

A few of the jewels belonging to some of the Dewales (Temples), at 
Kandy given as specimens of value, are as follows : — 

One small relic case set with precious stones, gold £2,000 

One gold betel stand set with rubies called Daloraarebatloo... 437 
One gold book, written in Sinhalese letters containing 24 

leaves and set with blue sapphires and rubies $62 

One gold fan set with precious stones 48 

One small relic case set with stones 1,000 

Ohe do Perahera karandu 300 



THE ROCKS AND MINERALS OF CEYLON. 

By a. C. Dixon, B. Sc, (Honors) London. 

(From the Cey/au Braitch R. A. S, Journal, 1880.) 

The science of geology divides itself naturally into three departments : — 

(rt.) — The study of rocks, or Petrology. 

\b^ — ^The study of the minerals of which rocks are composed,' or Mineralogy. 

(f.) — The study of the remains of animal and vegetable life contained in 
the rocks, or Palaeontology, 

To the one who makes this last division his object of research there is but 
a poor field before him in Ceylon, save in the north of the island; but for 
the one interested in rocks and their component minerals, there is plenty of 
scope for research. Geological time is divisible into three great periods separated 
by great breaks in time, but this cannot really be the case, for, as nations have 
sprung up and passed away gradually, so also have formations. These have 
always been and will be continuous. Although in England we have ^reat gaps 
separating one formation from another, yet we have beds of passage in several 
parts of. the world, which bridge over these gaps and so form a connecting link. 

The three great epochs of geological time are the Palaeozoic or old life 
period, the Mesozoic or middle life, and the Cainosoic or recent life. 

Each of these has numerous divisions. The bulk of this island consists of 
ancient sedimentary beds; whether deposited in sea or lake, we are unable to 
say, for the metamorphism which these beds have undergone due to internal heat, 
pressure, time and various other causes) has obliterated all traces of fossil remains. 
Over this gneiss around Colombo and in many other parts of the island, we 
have the well-known laterite or cabook, so largely used for building purposes. 
This formation has given rise to niuch discussion. It is essentially a derivative 
from the gneiss; and, beyond doubt, in many cases in situ, as is evident in 
several cuttings which have been made, a notable one> which I .visited some 
time ago, occurring in a cutting made while searching for plumbago between 
Polgahawela and Ambepussa. In many ravines in the hill districts of the island, 
especially in Dimbula and Dikoya, we have an iron conglomerate at present in 
course of formation, composed of the debris of surrounding rocks, firmly held 
together by ferruginous matter, which rock when subjected to decay, would 
furnish a formation exactly akin to our laterite. I have dealt with this subject 
(Laterite) at greater length in a paper to the Royal Academy of Sciences, 
Sweden. 

In the north of the island we have a formation of the Mesozoic, or secondary 
period, viz., the Cretaceous. These beds are no doubt contemporaneous with the 
Pondicherry beds, which have yielded numerous fossils, by which their a^e has 
l)een determined. I b^ve no doubt that many fos^iU might be gathered m our 
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Northera Province by those interested in Palaeontology. Once, it is recorded. 
Ibis Society possessed in its Museum a fossil phalange froiii this district, but 
it has been lost. 

Of recent formations, we have on the sea coast between Negombo and 
Mount Lavinia, and for some distance beyond these places, a recent breccia 
formed of particles of disintegrated rock, more or less compact. At Talpitiya 
it occurs at a considerable distance from shore (300 yards), and at a depth 
of twenty-five feet. Numerous minute shells and fragments of shells occur 
in this. At Pamunugama, on the way to Negombo, the sandstone varies much. 
In some cases it is black-banded, with particles of magnetic iron ; in others 
the particles of iron are evenly distributed throughout the mass. The nature 
of the cement which binds these particles together is carbonate of lime. 

Calcareous Tufa, still in the course of formation, is a deposit from the 
hot-water springs of Binttnna, the water of which is highly charged with 
carbonate of lime, which is deposited as the water cools. It is known as 
Pennagal by the Sinhalese, and is burnt and used by them along with their 
betel. 

The foregoing formations are indicated on the accompanying rough geological 
sketch map. 

I will now consider more particularly the gneiss^ which is our most ex- 
tensive formation. It varies much in texture, colour, composition, hardness, &ct 

Its composition is the same^ as granite, only the degree of metamorphism 
has not been so great as to entitle it fully to that name. 

It is composed of quartz — felspar (both orthoclase and oligoclase) — mus- 
covite and biotite (micas), hornblende, chlorite, and numerous accidental 
minerab in varying proportions. 

In some localities we find a rock composed of only one of these, as in 
the case of hornblende rock; at other times only felspar, but generally the 
foregoing components are mingled together in varying proportions, giving a 
large number of different kinds of rock. 

OrUioclase forms the main mass. The two felspars are easily distinguished on 
a weathered surface. The orthoclase is glassy and somewhat pearly in lustre, 
and has a translucent aspect, while the oligoclase is dull and opaque. 

In the gneiss we meet with various beds as limestones, dolomite, magnet- 
ite, quartz, hornblende, tremolitc, mica, epidote. Some of these occur, also, 
as veins in the gneiss. 

In the veins wc have the minerals, actinolite, tremolitc, jade, talc, mus- 
covitc, biotite, epidote, schoral, and many others of minor importance. 

Actinolite is found in the Kotagala district. Good specimens of crys- 
talline talc are obtainable from Mahara quarry and neighbourhood. 

The gneiss in some cases almost passes into syenite. Where the felspar 
is flesh-coloured this rock much resembles Peterhead granite. Porphyritic gneiss 
occurs on the hill ranges not far from Heneratgoda. 

At Balangoda we meet with a crude jasper, and not far from the same 
locality a large mass of graphic granite in which the quartz is distributed 
in bands, and whcM viewed endwise much resembles an inscription. 

When subject to action of water the felspar of the gneiss soon decom- 
poses, and so a large number of decomposed forms arc very abundant. As 
the island is gradually uprising it is evident that the less elevated portions 
have been under the influence of water for a longer period, and, consequently, 
the- cuttings through such are less difficult than similar ones ' in the more ele- 
vated portions. Another peculiarity of the gneiss is the occurrence of gar- 
nets in large quantity. 

Dolomite beds. As far as I have been able to trace during the time at 
my disposal, 1 find that these beds run through the gneiss in a somewhat 
parallcd direction, striking generally N.W. by N. to N., and having various angles of 
dip from 10' to 40'. 
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I have indicated their position on the map. The first is one which 
outcrops a few miles this side of Balangoda, and runs N.N.W,, occurring 
again at Hanuwala. 

The second runs through Dolosbage and Maskeliya; probably the bed 
occurring at Bilhul-oya is continuous with this. 

The third outcrops under the Great Western on the Great Western estate, 
and is continuous to the N.N.W. with the Wattegoda and Medakumbura dolomites, 
and probably also with the beds at Gampola and Kurunegala. A subsidiary 
bed — or it may be an outlier of this — occurs near the Pussellawa rest-house. 

The fourth bed outcrops largely at Wilson's Bungalow, Glen Devon, Pum- 
bara and Matale. 

The fifth occurs in the Badulla district. As in the gneiss we have a 
great m%ny varieties so also in the dolomites. They all contain carbonate 
of magnesia, which varies from i to over 40 p.r cent. 

These limestones are very valuable for estate purposes as well as for 
building stone and building lime. 

In colour they vary much, dependent on the numerous accidental minerals 
that occur along with them. Thus the specimens from Wilson's Bunga- 
low are very dark : they contain pyrites, phlogopite, chlorite, epidote, &c. 

A dolomite occurring at Wariapola on the Matale railway contains a 
large amount of blue spinel. Some of the crystals of these dolomites ,have 
large facets, others small and of a granular texture. Many contain white 
translucent siliceous grains not easily distinguished. 

A beautiful example of limestone of a somewhat peculiar tinge, due to 
the metal chromium, occurs beyond Balangoda, and often contains fine speci- 
mens of crystalline biotite — a magnesian mica. This limestone shews a . very 
peculiar and characteristic weathered surface. 

Plumbago is found in several localities as at Kurunegala, Kegalla and 
Nambapana. In the Balangoda district we have the metal moIyMenum, so 
useful in chemical researches; and black oxide of manganese from Ratnapura 
and neighbourhood. 

Various forms of iron occur in the gneiss, thus iron pyrites. Magnetite, 
a very highly magnetic iron ore, is found in the Pussfellawa district with 
a peculiar cleavage and fracture. Botryoidal limonite, an oxide of iron found 
under the cinnamon sand near Negombo. Haematite occurs in other parts 
of the island. 

Traces of gold and platinum I have met with in the Ramboda and 
Kurunegala districts. Extensive beds of quartz occur in the Pussellawa district, 
which is not much unlike the reef-bearing quartz of the Wynaad. 

In some localities the felspar of the gneiss is much decomposed and forms 
large masses of kaolin {ICirimeti of the Sinhalese), occurring largely in the 
Nuwara Eliya and Maturata districts. This is capable of being made into 
a very fair porcelain. 

Large masses of alluvium occur on the Nuwara Eliya plain, and shew 
us the remains of . the surrounding hills, deposited no doubt in a former lake. 

In the alluvium of many of our river basins, notably at Ratnapura, we 
have numerous minerals — the gems for which this town is so noted, I will 
briefly notice some which I have gathered there. 

First, I will deal with the corundum or sapphire family, which crys- 
tallizes in the hexagonal system. If a stone of this family lacks tfansparency 
and is dull, we call it corundum : it is useful as a powder (emery) for cutting 
other stones. If of a rich blue colour it is called sapphire ; of white, white 
sapphire ; red, ruby : purple, the oriental amethyst : of yellow, the oriental 
topaz ; of green, the oriental emerald. 

Some of the sapphires are partly blue and partly white. The Sinhalese 
can, by heating these in a certain manner, distribute the colour evenljr, or by 
greater heat can discharge the colour and so pass them off as white sap- 
phires. The specific gravity of such, however, is diminished! Many other 
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stones, as the «ircon, are treated in a similar manner* A good test for a 
sapphire is, that in a dark room or closet, with the light of a match or 
candle, it should appear equally rich in colour as in ordinary light. .Sapphires 
are lamellar in structure, and so on being cut of a convex form, we have 
the appearance of a six-rayed star. 

Spinel, Another mineral abundant in Ceylon crystallizes in the cubic 
sys^i^m generally in octohedrons or rhombic dodecahedrons. In colour this 
mineral varies much ; red, however, is very common, and it is sometimes 
sold as ruby. The specific gravity of spinel is about 3*5, while ruby is 4 
and garnet 3*8. 

Green spinel is occasionally met wtth at Ratnapura and in the Kandy district. 

Garnet^ of various kindsj is found in Ceylon both in the metamorphic rock 
as well as in the alluvium. This usually of a red colour, and crystallizes in 
the cubic system. 

Cinnamon stone (essonite) is a kind of garnet found largely at Matara. 

Zircon crystallizes in the tetragonal system, and is found of many colours* 
Several varieties are disregarded by the Sinhalese; others are used, notably th^ 
white zircon, otherwise known as the Matara diamond* Quartz is often cut and 
sold as Matara diamond. 

Chrysoberyl belongs to the rhombic system of crystals, and when cut en 
cdhochon furnishes the true cat's-eye. 

Tourmaline (S. Toramalli) crystallize in the hexagonal system, generally in 
the prisms with dissimilar ends. In colour it varies much; thus, we have black, 
green, brown, yellow, &c. 

The peridot of Ceylon is yellow tourmaline. The natural crystals shew a 
fine striation on their long sides. 

Moonstone or adularia is a felspar with a pearly appearance. Quarts and 
selenite are often sold under the same name. 

Rock crystal crystallizing in the same system as the sapphire, and is very 
abundant at Ratnapura, Balangoda and many other localities. 

Specimens Exhibited, Illustrating the Paper Read. 

1. Gneiss- with large flesh-coloured crystal of felspar. Balangoda. 

2. Gneiss-^with molybdenium from Petiagalla. 

3. Gneiss — with iron garnets. Kotagalla. 

4. Gneiss — with ordinary garnets. Madola. Sabaragamuwa. 

5. Gneiss — with quartz crystal, epidote, &c. Mahara. 

6. Epidote and black mica. ^ Ythanside, Dimbula. a 

7. Gneiss form under gem-pits. Ratnapura. 

8. Gneiss with epidote. Ramboda. 

9. Hornblende pebble. Madola. • 

10. Graphic granite. Balangoda. 

11. Crude jasper. Balangoda. 

12. Gneiss — decomposed. Abbotsford, Dimbula.- 

13. Gneiss— decomposed, with epidote, chlorite, &c. Balangoda. 

14. Quartz — with plumbago. Diatura, Kurunegala. 

15. Hornblende (crystalline). Matale Railway. 

16. Mica — pebble. Dimbula. 

17. Mica — from cabook. Welikada, Colombo. 

18. Mica — much decompo.^ed. Ratnapura. 

19. Iron conglomerate. From ravines, Dimbula, 

20. Iron ore. Dimbula. 

21. Decomposed gneiss from a slip on Malalo Railway, shewing the na- 
ture of ** slickensides." 

22. Magnetite. Harmony estate, Pussellawa. 

23. Cabook. Colombo. 

24. Limonite (botryoidal). Negombo. 
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as* Dolomite, with large crystal of mica. Nonpareil, Bilhuloya. 

26. Dolomite, with epidote, &c. Alawihara. Matale. 

27. Dolomite, with pyrites and other crystals. Kurunegala. 

28. Dolomite, with garnets, epidote, mica. Wilson's Bungalow. 

29. Dolomite, with blue spinel iron, mica. Wariapola, Matale. 

30. Dolomite, very compact. Wilson's Bungalow. 

31. Dolomite, with black weathered surface. Wattegoda, Dimbula. 

32. Dolomite, large yellow free crystals. Kurunegala. 

33. Dolomite, with curious weathered surface and containing mica, iron 
plumbago, quartz, &c. Balangoda. 

34. Dolomite, very impure, abounding in quartz and shewing a peculiar 
weathering. Great Western, Dimbula. 

35. Kaolin, red, impure. Maturata. 

36. Kaolin, white, very pure. Nuwara Eliya. 

37. Manganese (black oxide). Hatnapura. 

38. Iron, pyrites. Mahara. 

39. Felspar, decomposing. Nuwara Eliya. 

40. Labradorite. Mahara Quarry. 

41. Kock crystal, smoky. Nuwara Eliya. 

42. Rock crystal, white pebble. Ratnapura. 

43. Sandstone with numerous shells. Talpitiya. 

44. Sandstone with magnetic iron in bands. Pamunugama. 

45. Sandstone with iron evenly distributed. Pamunugama. 

46. Sandstone, very dark. Pamunugama. 

47. Limestone from Jaffna (Cretaceous). 

48. Quartz (vein). Balangoda. 

49. Gneiss with silvery mica, green, blue, and red sapphire. Badulla. 

50. Talc, crystalline. Mahara Quarry. 

51. Gneiss with garnet. Top of Adam's Peak. 

52. Calcareous Tufa. Bintenna. 

53. Clay from gem pits. 

54. Calcite. Matale. 

55. Felspar, crystal. Ythanside. 

56. Sapphire crystals. Ratnapura. 

57. Sapphire (star). 

58. Sapphire, white. 

59. Sapphire, yellow. 

60. • Sapphire, parti -colouied. 

61. Corundum. 

62. Ruby. 

63. Amethyst, crystal. 

64. Amethyst, cut. 

65. Spinel. Ratnapura. 

66. Spinel. Wattegama. 

67. Zircon. 

68: Zircon (cut). Matara diamond. 

69. Chrysoberyl. 

70. Chrysoberyl (cat's eyc)^ 

71. Alexandrite. 

72. Garnets. 

73. Cinnamon stone 

74. Cinnamon stone (cut). 

75. Tourmaline, crystal. 

76. Peridot of Ceylon. 

77. Moonstone. 

78. Moonstone, cut. 

79. Quartz crystah. 
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So. Actinolite. 

8i. Iron pyrites. Gem-pits. 

82. Steatite. Nuwara Eliya. 

83. Zircon (white). Ythanside, Dimbula. 

84. Gems. Pelawatta. 

85. Gem sand. 

86. Black cryital. Deduru-oya, Kurunegala, 



INDIAN GOLD MINING COMPANIES. 

Enterptise in connection with the gold fields in the Wynaad and Mysore 
districts of Southern India as now- acquired so considerable an extension, that 
the subjoined particulars, compiled and supplied by a correspondent of the 
FittandeTj will be found interesting. A complete view is here given of the 
extent to which British capital has become engaged in this direction. The 
figures are all carefully taken from authentic sources, and the most recent 
statements emanating from the several companies, and, when in doubti they 
have been verified by direct inquiries at the offices: — 

Indian Gold Mining Companies in the Wynaad District of] 
Madras. All in Shares of ^fi each. 





♦ 




Price in 


Acreage of 


Date 






of 


NAME. 


'Capital. 


Cash and 


Is. 


«i 


S5 


Issue. 






Shares. 


:§« 


^^ 










^1 


sg 


csa 


1879 






50,0007 








Dec. 5 


South Indian (a) 


100,000 


& [ 


1200 


1200 


laeo 


1880 






7,500; 








Jan. 27 


South-East Wynaad Estates (b) 


100,000 

r 100,000 


60,000 
50,000^ 


2536 


736 


2536 


Feb. 2 


Indian Glenrock (c) 


C 40,000 


& 
35,000 J 


3150 


3150 


3150 


April 19 


Indian Grange (d) 


100,000 


47,000 


300 


300 


300 


April 13 


Balcarris (e) 


180,000 


100,000 


II98 


1198 


1 198. 


June 25 


Devala Moyar (f) 


200,000 


132,000 


2055 


1029 


2055 


Aug. 14 


Devala Provident 


75,000 


30,000 


120 


120 


120 


Aug. 21 


Indian Mammoth 


150,000 


70,000 


1500 


1500 


1500 


Sept. 18 


Wynaad Perseverance (g) 


80,000 


50,000 


600 


15 


600 



(a) Has just sold about 600 acres (Attikunno Estate) for 46,000^. (and 
4,000/. for surface rights) to the Indian Trevelyan. Machinery is now on spot 
and in course of erection. 

(b) Including Needlerock Estate.- Has option of extending mining rights* 
any time during the next four years. 

(c) Machinery on spot and in course of erection. 

(d) Withdrawn. 

(e) Withdrawn. 

(f) Since sold 50 acres to the Rhodes Reef Company for 130,000/. 

(g) Same Board of Directors as South-East Wynaad Company. Can have 
increased acreage of mining lights any time before 1886. 

19 
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Date 

of 
issue. 



NAME. 



Oct. 15 
Oct. 15 
Nov. 4 
Nov, II 
Nov. i8 

18S1 
Jan. 3 

Jan. 3 



Feb. 4 
Feb. 10 
Mar. 19 

Mar. 21 
Mar. 21 
Indian 



Indian Phoenix 

Wala \Yynaad Indian 

Devala Central (h) 

Rhodes Reef (i) 

South-East Wynaad 

Needlerock Estate (k) 

Charambadi (Wynaad) District 

Indian Trevelyan (1) 

Tambracherry Estate and Wynaad 
Carta Para 

Dingly Dell Estates (m) ... 
Simons* Reef (na) 



Capital. 



150,000 

120,000 
190,000 
100,000 

125,000 
100,000 ' 
Issued 

50,000 



150,000 
160,000 
50,000 



Price in 
Cash and 
Shares, 



'{ 



85,000 

35»ooo 

70,000 

130,000 

05,000 

85,000 

32,000 

96,000' 
& 

4,000 
120,000 

i net 
profit 

70,000 



Gold Mining Companiks in 
Territory), Madras. All in 



1 100,000 "^ 
..power > 70,000 600 415! 415 

to inc. J 
..! 120,000 

THE KoLAR District (Mysore 
Shares of £1 each. 



Average of 



is,: 



to, 

S2 



800 805 
500 330 

986f 25 

50 50 

677'; 677 

250' 250 

200, 200 






800 

339 
998 

677 
250 
200 



930, 930 



618460006000 



300 
600 



300 



930 



300 









Price in 


CJ 


Full 


Date 




Capital. 


Cash 


^ 


Mining 


of 


NAME. 




and 


^ 


Rights 


Issue, 






Shares. 


< 


for 


1880 












July 6 


Mysore ... ... 


135.000 
f 150,000^ 

Issued [ 
( 75.000) 


55.000 


750 


30 years 


Oct. 15 


Colar 


40,000 


320 


do. 
















1 l?5.ooo ) 








Oct. 24 


Ooregum ... ..i ... , 


< Power > 
f to inc. J 


75.000 


256 


do. 


Nov. 8 


Nundydroog ... ... 1 


100,000 


50,000 


494 


do. 


Nov. 19 


Mysore Reefs 


120,000 1 


75.000 


320 


do. 


•Dec« 28 


Gt. South. Mysore... 


75.000 i 


45.000 


150 


do. 


1881 




', 








Jan. 27 


Madras ... ... ••• ' 


135,000 


85,000 


320 


do. 


Mar. 24 


Noth Ooreprum _ ^. ... 1 


120,000 ' 


75.000 


320 1 


do. 



(h) Indian Gold Mines Company (01 Glasgow) to crush this company's ore. 
Can increase acreage of mining rights at option before 18S6. 
(i) Same Board of Directors as Devala-Moyar. 
(k) Withdrawn Feb. 22. 

(I) Bought about 600 acres of the South Indian Company, 
(m) Not yet issued to the public. 
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Note. — Besides the above companies^ the following were registered in 1880: — 
The Indian Goldfield Co-operative Association, capital 1,200,000/., in 1,000 shares 
of 120/. each, and 90,000 shares of 12I.; Nilghery and South Indian Gold 
Mining Syndicate, capital, 7,500/.; but I have not been able to obtain any 
further particulars of them. A Company called the Gold Company of Southern 
India is also very early in the field. Its prospectus slated that it started "un- 
fettered with any contracts,'* but proposed- to use the 100,000/. it asked for 
to find and purchase a suitable estate. In the second prospectus the company 
announced its intention of buying the Lakadio and Matudella estates for 45,000/. 
Shortly after this the company was voluntarily wound up, and the South-East 
Wynaad Gold Mining Company now owns these two properties, for which it 
paid 65,000/. This makes a total of thirty -two South Indian Gold Mining 
Companies registered in London since December ist, 1879 — say sixteen months. 

Taking out of the calculation all Companies which are known to have been 
withdrawn, or which have not yet been publicly offered, the figures come out 
thus:— Sixteen Wynaad Mines: capital 1,890,000/., of which .the vendors take 
1,121,500/. (and half profits on Carta Para), leaving a total working capital of 
768,500/. The total acreage is 22,388 acres, so that the price paid to the 
vendors averages 50/. is. per acre, isevea Mysore mines; capital 750,000/. of 
which the vendors take 415,000/., leaving a total working capital of 335»ooo/. 
The total acreage is 2,930 acres, so that the price paid to the vendors aver- 
ages 141/. 1 2 J. gd. 

But the average price paid per acre is of course no guide to the value of 
a mine, although many seem inclined to lay much stress upon it ; and the only 
reason for setting out the above calculation is to show why separate tabUs 
have been made for the two districts in which the mines are located. People are 
too apt to look upon these districts as merely different parts of the same gold 
field, whereas they are 240 miles apart, and must be developed under diflferent 
conditions. The relative price paid per acre in each gold field is cited to bring 
this difference home to all interested. — Overland Maii. 



INDIAN GOLD FIELDS. 
{From Mr, B rough Smyth^s Official Repoti.) 

Features cf the country in the southern parts of the N^anihuluhod and 
Munaiuid Amshoms, — The chief physical feature in that portion of South-East 
Wynaad, which has been examined, is the dividing range extending from 
Hadiahbetta on the south-west to Marpanmadi North Peak on the north-east. 
This range separates the waters of the Pandi river from those flowing to an 
affluent of the Noogoo river, and for a portion of its length forms the bound- 
ary between the Nambulukod and Munanad Amshoms. 

The ridge from the edge of the Carcoor gh&t to a rocky eminence near 
Needle Rock is covered with thick jungle. The lower slopes have been cleared 
and are now planted with coffee. 

The culminating points of this part of the range are Hadiahbetta about 
4,000 feet, Needle Rock 4,600 feet,, and Marpanmadi North Peak 4,650 feet.* 
The lowest " saddle " in that part of the range near Devdla is approximately 
300 feet below the general level of the summit. 

On the east and west side of the range there are lower ranges— the bound- 
aries of distinct small drainage areas — but they are net continuous, well-defined 
even ridges'; they consist of rounded hills having smooth contours ^nd connected 
with each other by low saddles, thus reminding, one rather of those areas in 
which granitoid rocks prevail than of those in which, in other auriferous re- 
gions, the even symmetrical, almost rectangular, ranges of the lower Silurian 
rocks offer so many facilities for sketching the country with accuracy and com- 
prehending rapi dly its systems o f drain age. 



prehendi; 



'he figures here given lire approximatioAs only, 
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At the foot of the hills and at levels varying but slightly, there are 
numerous swamps and flats (usually intersected by small water- courses) which 
are in part cultivated by natives. 

The summits of the hills forming the subordinate ranges are from lOO feet 
to 40D feet and more above the level of these swampy flats. The swamps are 
natural water-reservoirs, the water being stored in the strata overlying the 
bed-rock. They are generally well grassed but some are mere bogs, or, where 
well sheltered, densely covered with screw-pines, or, where partially drained, 
supporting a thick growth of thorny plants and scrub. 

The streams having their sources in the hills after the burst of the south- 
west monsoon and generally during the months of June, July, August, and 
September, are torrents rushing over rocky beds, which on reaching the low 
flat lands unite to form perennial streams. In October there are often heavy 
showers sufficient to swell the brooks; but in November, December, January 
and February many of the sources are almost dried up, the waters of the main 
streams decrease in volume; and in March, April and May, the hot season, 
when dry harsh winds are not infrequent, and when the grass in the earlier 
part of the season is on fire on the hills, the tributaries of all the rivers 
exhibit a marked difference of character. 

The smaller tributaries, the sources of the streams, have cut rather deep 
channels in the sides of the main range and the hills ! the descent is rapid 
and the direction of each nearly straight ; it is only when they unite and flow 
through the low level lands that they have a tortuous course. 

• The soils on the slopes are, where protected, moderately good and deep. 
In colour they are light reddish brown, brown, dark brown and nearly black, 
the latter having a fair proportion of decomposing vegetable matter.^ Else- 
where they are very thin resting on hard rock or on strong tenacious clays 
derived from the decomposition of the country rock in situ. These clays are 
but little affected by the heavy rains : the surface of them becomes glazed, and 
running water does not cut into them as it would do if they were arenaceous. 
Where cuttings are made, the clays stand for a height of fifteen feet or more 
perpendicularly, and, in some parts, even for a vertical height of fifty feet, 
the rains scarcely affecting the surfaces at all. 

Clays however that hare been moved, carried down by the rains, and 
re-deposited are, in comparison, rather easily disintegrated and washed away* 

Oa the lower parts of many of the steep slopes the soil and stones carried 
down during the monsoons form distinct but irregular layers and (though 
rarely) strata somewhat resembling alluvial deposits. Heaps of gravel and 
partially water-worn stones accumulate in the beds of the torrents, where 
there is a sudden change of level, caused by a hard bar of rock or a fall 
of rock, and the torrents, as their beds are deepened and the courses are 
changed, have these loosely -formed beds as walls on one side or other, rarely 
at the same spot on both. 

The numerous roads in the Wynaad at various heights and in many cases 
nearly paralled to each other, whether made by the Government for the pur- 
poses of general traffic or by the planters for convenient access to various 
parts of their estates are invariably well made, and the traces are good. They 
are sideling roads: the bank on one side of the hill is cut away and the 
excavated earth and rock are made to form a part of the road. 

They are necessarily, in a hilly country like that of the Wynaad, con- 
tour lines, and the maps which accompany this report shew in what directions 
they run; and, in the absence of a correct orographic map, give some hints 
as to the general features of the country. 

In cutting these roads very many fair sections of the rocks and some 
quartz veins have been exposed: and the mineralogist and geologist find at 
numerous points as they travel along them much that instructs both as regards 
the character of the country rock, its mode of decomposition and its conserva- 
tion, as well as the rather peculiar character of the *' leadersi^' '* strings," an4 
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small veins which are, as it wete, thrown off from the miia t-eefs of quartz. 

^ocMs-'ThQ granitoid schists or gneissoid rocks of South-East Wynaad are, 
it is probable, as will be shown hereafter, only completely metamorphosed 
sedimentary strata. The minerals observable are felspar quartz, hornblende, 
mica, talc, chlorite, pholerite, and magnetic iron. The ordinary foliated rock 
is usually massive or composed of thia compact layers of quartz and felspar, 
or of quartz and hornblende. Magnetic iron takes the place of one or other of 
these constituents, or accompanies them in some places, and at and in the 
neighbourhood of Marpanpadi North Peak, magnetic iron is largely present in 
the rock, the decomposed surface stone exhibiting layers and reniform and 
nodular masses of sesquioxide of iron. Some specimens are composed almost 
entirely of quartz and magnetic iron, and in ' others the iron occurs with 
quartz and felspar ; and again there is a variety composed of translucent quartz, 
magnetic iron, and an asbestiform mineral resembling iron amphibole. 

Bands also have been observed in which the proportion of iron pyrites 
in disseminated crystals is very large. 

Massive hornblende rock is found on the south-east, and garnetiferous 
foliated gneissoid rock is common towards the north and east. 

In many places the country rock, besides being intersected by large per- 
sistent reefs of quartz, is seamed and veined throughout with threads and 
strings of quartz ; not in any way conformable - to the lines of foliation ; and 
where a section of the rock decomposed m litu is laid bare, these threads 
and strings are clearly traceable through the red, reddish brown, and dark 
brown of the kaolin-like clays resulting from the decomposition of the stone. 
These veins vary from one-eighth of an inch or less to six inches or more 
in thickness, and they consist either of white opaque or blue opaline quartz, 
the latter not unlike that which forms thin layers in the foliated country rock. 

In more than one locality near Devala, the harder rocks consisting of 
dense quartzite or quartz . with magnetic iron and a little . felspar appear as 
large rhombohedral blocks or as symmetrical hexagonal or square prisms ; and 
the faces of the planes are not seldom covered with thin layers of rather 
dark blue opaline quartz. Many of the forms are of singular interest, and 
a stranger might without examination suppose that some of the masses were 
of igneous origin. It is perhaps needless to say that the shape of these 
blocks is due to the direction of the several systems of divisional planes or 
joints. 

The modes of decomposition of the several varieties of gneissoid rocks in 
the Wynaad give hints as to the degree of metamorphism to which they have 
been subjected. For instance, where not intensely metamorphosed, they do 
not weather into spheroids nor exhibit concentric layers around a hard core 
of rock, such as one sees in tracts occupied by granitic, trappean, and the 
' older igneous rocks. "Where, however, there is a greater development of the 
crystalline structure, as in some parts of the country west of Devdla, this 
well-marked feature presents itself. 

East of Needle Rock and east of Harewood thin micaceous shales occur 
-which remind one of the typical micaceous lower Silurian rocks ; and the lines 
of lamination in the former might well seem to correspond with the cleavage 
planes of the latter. The strike of these thinly laminated micaceous shales 
east of Needle Rock is N. 55* W., being nearly at right angles to the general 
direction of the folia of the gneissoid rocks. It is perhaps correct to say that 
observation has shown that the most productive auriferous belts in the Wynaad 
are those in which these micaceous and chloritic rock occur; and that as a 
rule where the hard dense massive quartzo-hornbleiidic strata are found, and 
where the foliation is indistinct, the veins are cfither absent, or, where pre- 
sent, consist of saccharoid quartz with large and small plates of mica. 

The foliation of the rocks in that part of South-East Wynaad already 
described preserves throughout a nearly uniform strike, namely, N. 54" E.— 
S. 54* Wi There are curve* however where the direction vatic« from N. 40* 
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E. to nearly east and west. The dip is southerly and south-easterly from 
60" to vertical. 

O^ly an extended examination of the country, such as would be made in 
the course of a minute geological survey, would enable the observer to offer 
suggestions as to the probable origin of these metamorphic and metamor- 
phosed- rocks. It is apparent wherever they are well exposed that there is 
one system of planes very like strike-joins which, but for the direction of 
the dip, might be supposed to represent planes of original deposition. The 
direction of these in some degree accords with the general direction of the 
main quartz veins, and it might be surmised on a first view that the forma- 
tion of the latter was due to the same forces which operated in altering the 
strata they intersect ; that in other words, the quartz in the veins was segregated 
during the enormous period which elapsed from the time of the first slight 
alteration of the original sedimentary rocks until they were metamorphosed as 
we see them now. 

In the Manual of the Gfolociy of India it is stated that " this Nilgiri 
strike is noted as distinctly that of the lamination and bedding of the gneiss 
as well as of the foliation," and therefore it is the more difficult to conjec- 
ture to what forces the direction of the quartz veins is due,.jcoinciding as it 
does, not with the foliation, but rather with the system of joints above referred to. 

While the strike of the rocks over a large part of Australia is nearly 
meridional, the reefs also have generally a north and south direction. 

The stronger and more persistent veins as they appear at present may 
represent what were once lines of least resistance, and some speculations of a 
strictly geological character might follow this suggestion if this report were 
not confined to questions of a practical character. 

Much valuable information is to be obtained respecting these rocks from 
the reports and map prepared by Mr. King. A sketch of a geolojgical map 
of South-East Wynaad on the scale of four miles to one inch, published with 
the records of the Geological Survey of India (May 1875), and which I had 
not the opportunity of seeing until after much of this report was written, 
shows alternating bands of felspathic gneiss and chlorite gneiss running north- 
easterly and south-westerly, as well as a large area occupied by quartzo- 
hornblendic gneiss (Nilgiris) and the smaller areas of granitoid gneiss at 
Yeddakilmullay and MunnaymuUa. 

There is an absence of intrusive rocks in South-East Wynaad. There are 
no dykes or masses of porphyry, no basalts or recent volcanic rocks ; and it is 
only at one point, as far as is known, where greenstone occurs, namely, on the 
Hamsluck estate. The rock consists mainly of hornblende with a small proportion 
of felspar (oligoclase). 

Near the spot where this rock is exposed there are veins of granite, or perhaps, 
to speak more correctly, veins of quartz which are essentially granitic. In 
.several places, more particularly at Gudaliir, Cherambadi, Moopenaad, and Velliry- 
mulla there are masses of quartz with large transparent plates of mica. The 
micacisation of the quartz is observed most frequently (but not invariably) where 
the veins are very thick ; and from tl\e observations which have been made up 
to the present time it might be inferred that gold, in such proportions as it is 
found in veins which are free from mica, is rarely present in these micacised reefs. 

It is not yet certain that the *' country rock " is commonly less silicious in 
those places where the quartz veins are numerous, but this peculiarity is to be 
noted in the neighbourhood of Devala. 

General character of the auriferous quarts vcim, — The quartz veins of the 
.Wynaad differ in some respects from those intersecting the almost unaltered lower 
Silurian rock of Australia, but they are usually as thick, or thicker; and quite 
as persistent. The auriferous veins, those which have yielded well both on the 
large- scale and by tests in the laboratory, are laminated and more or less pyritous, 
and those which up to the present time are regarded as less auriferous are com- 
posed of Siiccbaroid, oftea snow-white opaqve quartz with transparent particles 
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6f quartz impAeted, and have genetally an obscurely ipanttlar appearanct^more 
indeed like quartzite than vein-quartz, and in many places, as already stated, 
they exhibit a tendency to become grantic, large plates of musoovite and apparently 
a hydrated muscovite in smaller plates, "with here and there a little felspar giving 
them a character which separates them at once from the well-known rich pyritous 
veins near Devala. Some of the massive quartz near Moojpenaad and Vellirymulla 
micacised and in structure simulating granite, or partaking of the character of 
the country rock, might well be supposed to be bedded and not vein-quartz and 
contemporaneous with the gneissoid rocks with which it is associated. There was 
no true quartzite seen in these places, but it may be conjectured that the induration 
and alterations of compositions and structure, which have resulted in the formation 
of the foliated gneissoid rocks would not be without influence on purely ^ilicious 
granular interbedded masses. 

From the larger (true) veins " leaders " are thrown off, most oonunonly to the 
westward. The leaders usually dip at a low angle, but in some places they 
are so large and of such a form as almost to give the character of " saddle " 
reefs* to the masses of quartz. 

The ordinary " casing '^ of the reefs is a talcose schist (easily separable into 
thin laminae) with oxide ef iron and the minerals ordinarily therewith associated; 
and gold in small flat particles, visible to the eye, is not rare in the casing. 
The casing of many of the large auriferous reefs is quartzose and ferruginousi 
rudely laminated and with scales of ripidolite and talc scattered through the mass* 

The average thickness of the true quartz veins is about Ave feet. Some are 
less than two feet in thickness, and others again exceed fourteen feet. The 
greater number, however, vary from four to seven feet. The direction of the 
veins is usually N. 30* W. — S. 30° E., and some are nearly due north and south; 
and the dip, though nearly always easterly, is irregular. On the summits of 
the steep hills the veins are commonly almost flat or with a very slight dip 
to the eastward, but at a little depth from the surface the dip is, as might 
be expected very different. It is not seldom as much as 30', 40'', and 60*. 

These sudden variations may be due partly to the changes produced on the 
surface by the heavy rains which fall yearly. Much decomposed and almost 
solid rock is moved in masses, and "the action of gravitation on substances 
loosened by weathering, or the * weight of the bill ' as it has been called, would 
account for the difference of dip as measured near the surface and at some 
depth from the surface. 

The direction or strike of the quartz veins is, in a district like the Wynaad, 
broken up, as it is, into rounded hills of varying height not easy to trace, 
unless regard be had to the elevation of each point where an outcrop of quarti^ 
is seen. An outcrop on a hill is thrown to the westward, and the same reef 
outcropping in a valley is necessarily eastward of the line which would appear 
if the ground were of the mean level. 

It is not yet possible to say what number of separate veins of quartz there 
are in the area which has been examined, but there are at least two hundred 
outcrops — not necessarily distinct reefs. 

From Moopenaad to Cherambadi,' a distance of eleven miles and-a-half by 
the road, twenty-three outcrops were observed, many of them indicating reefs 
of great thickness ; from Cherambadi to near Nadukani in a straight line south* 
earterly, twelve miles, there are at least eighteen separate veins; and east and 
south-easterly of Devala the reefs are from 5, 5h 7» 10, 16 and 23 chains apart. 

Between Moopenaad and Cherambadi the rocks are in places arenaceous. 

Distribution of Gold. — As will be seen from the detailed reports which follow, 
gold is almost universally distributed throughout the soils and quartz veins of 
the Wynaad. It occurs also in the sands and soils both on the east, west, north , 
and south. 

In South-East Wynaad, on washing a few dishcS of the surface-soil anywhere, 
a few specks of very fine gold will be found; in the vicinity of the reefs 
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rather heavy gold is often got byaluicing] and if a suitable spot be selectedi 
the native miners -will obtain, even by their methods, sufficient gold to remunerate 
them for their labour. 

The character of the rocks, the nature of the climate, and the formation of 
the country hsivt all contributed to prevent the accumulation of drifts such as 
are found in California and Australia. There are here no ^[allies having in 
their beds shallow deposits with a well-defined auriferous stratum, no ''deep 
Uads^^ covered and protected by layers of volcanic rock; there are only, as 
a rule> in the district now under consideration " surfacing " and "quartz-mining." 

On the Seeputtee river there is an accumulation of well-rounded boulders 
of quartan and gneissoid rock imbedded in hard clay and sandy soil which may 
be regarded almost as a '^ cement." It is no more than the old bed of the 
river, which owing to the "cutting back" action of the water has lowered its 
level and left this drift on its l>anks. It is probable that, as in other similar 
cases, the "cement" will be found in patches on both sides of the river, in 
places which were formerly bends of the old stream. The bedrock on which 
the gravel, clay, and boulders lie is at no great height above the level of the 
existing water-course ; and the part of the drift which has been worked is about 
thirty feet in thickness. 

-This drift and those which are to be found in the beds of the swamps may 
be said to represent the alluvial deposits of the Wynaad. Some of these are 
probably rich in gold, but it is only under^ favourable conditions that they could 
ftetttterate the miner. 

It would be extremely difficult and costly, and in many cases almost 
impracticable, to drain the swamps by artificial channels, and the expense of 
pumping the water from a shaft would be very great. Still, if the lowest stnitum 
Should prove to be highly auriferous, it might be found remunerative to resort 
even to pumping, care being taken to carry off the surface water from the 
swamps by constructing races. 

Below the Wynaad plateau and bordering on the tertiaries there are in the 
beds of the streams rather deep deposits of drift. At Karambaut the water-worn 
gravels and rounded blocks of country rock iand quartz are of considerable 
thickness. 

-Below Eddacurra the bed rock is covered with quite recent deposits and 
tertiary strata (laterite). It is not known whether the stratum immediately over- 
lying the bed-rock is generally auriferous ; but wherever the latter is intersected 
by quartz veins, more or less gold will be found in the disintegrated rocks. 

Mining far gold in Malabar in former times, — From the appearance of the 
mines and the soils on the slopes of the hills, it is almost certain, as stated 
elsewhere, that gold was worked in Malabar at a very early period. . This, 
however, is only conjecture. The industry has no history. The wealth of 
the native rulers in former times, the buildings erected by them, and thetre- 
cords relating to their wars all point out, however, to the conclusion that gold 
was derived in large quantities either from the Peninsula or perhaps from some 
neighbouring country. 

Onmnd'sluiaMg, ^-In getting gold by " ground-sluicing " the Korumbars dis- 
play much ingenuity. One old miner usually directs the operations. Having 
fixed on a spot where he thinks there is a probability of finding gold he 
" prospects ** the area, using the murriya for washing the earth. 

On a site being chosen, if it is not actually in the bed of a stream, a 
supply of water is directed to the spot by a race, and work is commenced. 
The men excavate the earth with their mamoties, the water all the while 
flowing over the space in which they are working. One man stands behind 
the other at such a distance as to permit of liis using his mamoty, and in a 
short time three or four men are labouring knee-deep in water: the large 
stones are put aside, so that finally a wall is formed. The men are usually 
careful in washing the stones, and they exhibit no little skill in turning every 
slight advantage to account. The soil is stripped to the bed rock, every crevice 
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is scraped with the mamoties, and at length the resulting heavy material having 
been concentrated by being raked up against the stream, the old miner steps 
into the channel with his murriya in his hand and fills it with the sand, &c., 
piling the stuff as high as he can on the dish. A little pool meanwhile having 
been made he places the wooden vessel with its weight of sand in that and 
"puddles" the sand, always scrupulously washing and examining the small 
stones before he throws them away* By tilting the dish and adroitly moving 
the stuff with one hand as the water flows over it he finally obtains a black, 
heavy, iron sand, and on this being sufficiently concentrated, the. vessel is filled 
with water, a swinging motion is given to it so as to throw the gold into or 
a little above the hollow in the centre, and then again tilting the murriya^ 
he takes water in one hand and allows it to fall through his fingers on to 
the sand in the lower part of the dish, and thus in a little time clears the 
dish of the refuse, and at length is able to show the gold almost completely 
separated from the black sand. 

The washing is continued dish after dish until all the material concen- 
trated in the sluice has been treated. The Korumbar's skill in manipulation 
is very great and he is also patient and painstaking. 

When the gold is got together it is put into a leaf, and any black sand 
in it is washed off. 

The operation of washing a dish of stuff usually occupies half -an -hour or more. 

The murriya is made of hard, heavy wood. It is from eighteen to twenty* 
two inches in length, sixteen inches in breadth, and from two to three inches 
or more in depth. There is a projecting pin at one end and a knob at the 
other. It becomes smooth and black by use and shows the smallest partick of 
gold quite clearly. 

In many parts of the Wynaad District the remains of the walls built by 
the miners when ground-sluicing, the lines of their races now almost obliterated, 
and heaps of rubble extending in some places over many acres, are to be 
seen; and in the jungles on cutting into the earth on a hill side, one finds 
that soil has been disturbed. Indeed the evidences of the patient labor of the 
native miners are so numerous and are found in so many localities that one 
pauses to consider the length of time which must have elapsed since gold- 
washing first became an established industry in this part of India. The soil 
and rubble made to yield its gold in times long past is now again conso- 
lidated, covered with herbage, and supporting large jungle trees. 

Washing with the pautty, — ^The box use4 by the natives for washing auri- 
ferous earth more resembles a puddling through than a sluice. The faulty is 
a trough made of wood. It is from six to seven feet in length and one foot 
or more in breadth. On discovering a spot where there was a sufficient quantity 
of auriferous earth these boxes were employed; and it would seem from the 
report of a Committee appointed, under date 14th December 1832,- to examine 
the gold mines in the Zilla of Malabar, that when they visited the mines 
near Mambat (Beypore river) there were fifty or sixty Moplahs at work. 

The Committee state that the pautties were placed over a running stream ; 
or water was conveyed to them in races. The boxes were placed in a sloping 
position. At the lower end small pieces of bamboo were laid across which 
acted a "riffles." Two men, the Committee state, were required to work one 
pautty. One day they collected the earth and the next day they washed it. 
The earth was carried to the pautty in the murriya^ and the men stirred the 
earth with their hands, removing the stones, &c., until only heavy sand re- 
mained. This residuum was washed in the ordinary way in the murriya^ and 
quicksilver was used to collect the gold; the amalgam being afterwards wrap- 
ped in a rag and placed between two pieces of burning charcoal until the 
heat volatilised the mercury and left the gold clean. 

The pautties were used during the wet season on the higher lands, and 
in the dry season in the beds of the streams, 

ao 
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Wbrking veins* — Throughout South-East Wynaad and at several places in 
the low country of Malabar the (][uartz veins have been worked by the natives. 
The appearance cf the workings indicate the following methods of getting out 
stone ; — 

(i) Quarrying on the outcrop of the veins (surface workings). 

(2) Vertical shafts. 

(3) Adits. 

(4) Vertical shafts with adit^ therefrom. 

(5) Shafts on the underlie. 

Quarrying on the outcrop of the veins was undoubtedly followed in the 
first instance. Gold was seen in the stone, and blocks were broken in order 
to procure fragments with gold visible. It is belived that no stone was 
crushed which did not show gold, 

Subsequently vertical shafts were sunk, but by what tribe is not known. 
Many of them are well formed, always round, and as deep as seventy feet 
or more. Some are in solid quartz, others in country rock intersected by 
"leaders" and thin veins of quartz. How the miners could possibly have 
sunk such shafts in hard dense quartz with the tools they had is hard to guess. 
They are plumb and the sides are quite smooth. It is not uncommon to find 
a number of shafts very close together, not more than a few feet apart. 
The adits in most cases were evidently constructed long subsequent to the 
sinking of the vertical shafts; where the latter are found on the summit of 
a hill, they are undercut by adits; and in some places care has been taken 
to block up the shafts so as to prevent stones and earth falling in on the miners 
below. It is unreasonable to suppose that several vertical shafts would have 
been sunk close together after the adit was driven. They could not have served 
any useful purpose. And the miners who constructed the adits did not generally 
sink vertical shafts in following the reefs downwards from their adits; they 
sunk shafts on the underlie or foot-wall, and these are to be seen in various 
places. 

Towards the north-west another system was employed. In mining on 
the steep slope of a hill a vertical shaft was sunk to the depth of six or 
eight feet so as to cut the reef, and an adit was driven therefrom. With 
what object this method was adopted is not known ; but it may be supposed 
that in some situations difficulties were found in protecting an open cutting 
from the rains. A cutting necessary to get a "face" in the solid rock would 
present surfaces which would be to some extent affected . by the rains ; 
whereas by sinking a shaft (at all times easily protected) the miners were 
able to penetrate the hill with safety, though the additional labor involved 
in getting out stone would be great. There are, as already stated, not a few 
shafts sunk on the underlie in several localities near Devala. The reefs were 
mined in this manner, it is almost certain, by the same class of miners as 
made the adits. 

It was not unusual for them to penetrate to the depth of sixty or seventy 
feet, but where the reefs were flat or had a low dip, these underlie shafts 
were only inclined adits, rising where they worked at the casing of the hanging 
wall and falling again as they followed the foot-wall. 

In what manner soever the auriferous quartz was procured the after-treatment 
was in all cases nearly the same. The quartz broken into small pieces was 
given to the women to grind. Each woman was provided with a muUer or 
hand-stone, and fragments of quartz were either ground on a suitable piece of 
stone in situ or on a large flat stone procured fot the purpose. The pounded 
stone was subsequently washed in the mttrriya and the gold got by amalgama- 
tion with mercury. 

The auriferous stone was sometimes roasted. Whether merely to effect its 
disintegration more easily and rapidly, or whether from a knowledge that the 
pyrites in it were auriferous, has not been quite satisfactorily ascertained. 

It is probable, however, that some of the miners knew that the pyrites 
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conUined gold though it was not visible to the eyei and thj^t by roasting 
the minersu they would get it. In one locality it was usual for the miners 
to procure blocks of pyrites, divide them, and take the pieces to their homes 
for treatment. 

In breaking up blocks of quartz too on the outcrops of the reefs, it is 
said that they used fire. In one place, according to information given to me, 
the trees of the jungle were felled, the timber piled in heaps on the quartz 
and there burnt, and on the outcrop of one reef an excavation in the solid 
rock was found which appeared to have been constructed for and used as 
a kiln. • 

Where the quartz miners have labored there are to be seen usually large 
heaps of broken quartz, the pieces rejected because they did not show gold; 
and on the out crops of the reefs are found the smooth hollows in the rocks 
worn by long hand-grinding, while in the jungles, the flat stones and mullers, 
covered with moss, are occasionally met with. 

It may be interesting to remark that these flat stones and mullers are 
very similar in form to those used by the Australian natives for grinding 
seeds, &c. 

The miners who worked in the adits seem to have had more knowledge 
of mining and of the modes of occurrence of gold than those who formerly got 
out quartz by sinking Vertical shafts. The former followed the run of gold 
wherever they were able to do so, sometimes taking out the foot-wall and 
(t casing" and sometimes the hanging wall. 

The Korumbars, skilful as they are, have no knowledge of the manner 
in which the gold has been distributed. They are acquainted with the "run" 
of the reefs and show great intelligence in selecting spots likely to yield gold, 
but they do not believe that the gold in the* soils has been derived from the 
disintegration of the reefs. They say that it is found in some places in the 
reefs, in other places in the soils, but that its occurrence in the latter is in no 
manner connected with the former. 

Machinery for treating auriferous quartz^ <Sr»r.— -The machinery and appliances 
for crushing auriferous quartz and saving gold are simple in themselves and 
easily managed when the principles on which they are designed are under- 
stood. Neither that portion of the work of reduction which is purely mechanical, 
.bringing the mineral into such a state as to admit of metallurgical treatment, 
nor the metallurgical treatment itself is of such a character as to call for more 
than the knowledge which is to be gained in any large quartz- crushing estab- 
lishment. A competent superintendent may not be an engineer nor a chemist, 
.but he should have a sufficient acquaintance with mechanics and mechanical 
processes, and he should be familiar at least with the chemistry of the metals 
and minerals with which he has to deal. 

The machine for crushing quartz consists of a series of stamp-heads ar- 
ranged in batteries of four or hve. To each stamp-head is attached a lifter 
with a circular disc. A horizontal shaft, provided with wipers (so placed as to 
catch the discs) when put in motion causes the stamp-heads to act as so many 
pestles. The wipers are arranged in such a manner as to make the stamp-heads 
in each battery fall successively, but the order in which they fall is not the 
.same in all mills; and each stamp-head rotates, making part of a revolution 
each time that the wiper catches the disc. 

The stamp'head moves in an iron box or coffer having spaces covered with 
perforated plates for the passage of the crushed quartz. The bottom qf the 
coffer is packed with broken quartz to the depth of three inches, and on the 
broken stone lies the false bed of wrought iron. 

In the best mills the stamp-head with its shank or lifter weighs from 6 
cwt. to 8 cwt., in some the weight is as low as 2 cwt., and in others as high 
as 9 cwt. The height the head falls varies from 6 inches to 15 inches, and 
in the number of blows per minute there is a wide range; in one mill the 
number may be no more than 45, and in other 85. 
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Connected with the mill there ought to be one or more mflchinee for 
breaking the blocks of quartz into small pieces. When the quartz is brought 
to the mill, the smaller pieces are picked out and sent direct to the stamp- 
erS| and the blocks to the stone-breakers. A stone-breaking machine will 
break about eight tons of quartz per diem. As the price of labour is very 
low in India, it might be practicable to have all the stone broken by hand, 
but the saving effected (',if any) by employing manual labour would be very 
small. . 

A self 'feeding aparatus is almost indispensable. It not only saves labour, 
but also ensures regularity in feeding. 

-The water trough is usually placed under the self -feeding hopper. 

In front of the coflers are three or more troughs containing quicksilver, 
and below these are the tables. The tables should be evenly and securely 
fixed and in such a manner as to admit of the inclination being altered if 
necessary. They should be at least twenty feet in length. The strakes (sub- 
divisions of the table formed by fastening narrow strips of wood to the floor) 
should be about fourteen inches in breadth. In all well-planned mills there 
are breaks in the tables, generally at intervals of three feet, the upper edge 
of the lower strakc being about two inches below the slightly overlapping 
edge of the one above.. The tables should be made quite smooth, and the 
utmost nicety is required in setting them, so that the inclination may be the 
same throughout, and any line at right angles to the strakes absolutely horizontal. 
The same care should be employed in putting on the blanket^ ; they should lie 
flat and cling to the boards. 

Closely-woven green baize is perhaps the best material for blanketing. 

At the extreme end of the tables there is another trough containing quick- 
silver, and Anally a waste trough through which the sand, pyrites, lime, &c., 
pass to settling boxes. 

The boxes are cleaned out from time to time during the working day, often 
at intervals of a few hours. 

The separation of the pyrites from the sand &c., constituting the tailings is 
now generally effected by some form of buddle. 

Borlase's buddle with Munday's patent scrapers is believed by many to 
be the best. It consists of a circular wooden trough or basin from eighteen 
to twenty-four feet in diameter. It is about one foot six inches in depth. 
The tailings consisting of crushed quartz pyrites, &c., are made to pass along 
a sluice and fall into a box whence they are conveyed by 'pipes to the sides 
of the trough. The greater specific gravity of the pyrites causes the mineral 
to separate from the quartz sand and to remain on the floor of the buddle, 
while the latter being carried down the jtable passes away through a discharge 
pipe. In order to prevent the loss of the valuable material, two or three rims 
or stops are flxed on the floor of the basin. The pyrites are raked by knives, 
which, as well as the pipes conveying the material to the trough, are made to 
revolve round the central shaft. A machine making seven or eight revolutions 
per minute is recom*iiended. The knives are raised or lowered by means of 
screws*. 

The concave buddle has had the attention of mechanical engineers for some 
years, and several improvements have been adopted from time to time. Other 
ore-dressers have also undergone modifications with a view to flt them for the 
use of the gold miner, and some forms of percussion tables have given good results. 

The pyrites, however excellent the system of concentration may b^, are n^ver 

. entirely free from a certain proportion of quartz sand; but this is not to any 

serious extent objectionable when the material comes to be roasted in the furnace. 

Numerous forms of furnace have been devised for roasting pyrites; one kind 

*A description and a plan and section of Borlase's buddle are given in the 
Beport of tha Board appointed to investigate the methods of treating pyrites in 
Victoria. And descriptions of other forms of buddies are contained in the ** Gold 
Fields and mineral Districts of Victoria." 
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after another hu been tried, and it has been found in this as in all other 
appliances for treating auriferons pyrites and auriferous quarts, that the simplest 
plan is invariably the most efficacious. An inclined reverberatory furnace on 
the following plan is highly approved of in Australia :— It consists of a fire-box 
from which the heat and products of combustion pass over a hearth into con- 
densing chambers. The charge is supplied through a hopper and gradually drawn 
down over the hearth by rakes until it reaches a channel near the fire-box, 
whence it is drawn into a pit at the side of the furnace. Four or five small 
doors are provided into which the rakes are inserted.^ As the charge is drawn 
downwards to the bottom of the hearth it becomes gradually heat^ more and 
more, and to such a degree as to decompose the sulphides. The roof of the 
furnace over the hearth should be arched.* In a well-constructed reverberatory 
(oxidating) furnace all the sulphides thrown into the bed are completely decomposed 
in a short time. 

A dull red heat is maintained throughout, and until the sand is actually 
raked out into the pit, there is a continuous stream of heated air playing upon 
the pyritous minerals. 

Methods of testing auriferous quarts and auriferous pyrites »'^^n\y by a careful 
chemical analysis can the proportion of gold in any given quantity of quartz, 
pyrites, or other mineral be ascertained; but for' all practical purposes, assays 
by amalgamation are sufficient. The methods pursued in treating quartz taken 
from the reefs in the Wynaad have been as follows:— 

When a reef was tested in sections, the stone from each section was taken 
out in far larger quantities than were required for testing ; each heap of quartz 
was broken into small pieces, and the whole was well mixed, and from the heap 
so mixed the portion to be treated was taken. The stone was broken still smaller 
and weighed, and it was then ground very fine on a suitable stone, another stone 
being used as a muUer. The finely pulverised stone was put into a clean iron 
pan and roasted until fumes were no longer given off until it was certain that 
It was in a fit state for amalgamation. If after roasting the pulverised material 
seemed to require it, it was again ground on the stone. The heat at all times 
was so regulated as to prevent the possibility of '* glazing." 

The roasted stone was put into an enamelled dish, and a proper proportion 
of quicksilver was added. 

The whole was then thoroughly rubbed by hand, at first dry ; sul>sequently 
a little cold or hot water was poured in until a paste was formed ; more water 
was added, the stuff being thoroughly rubbed all the time, and finally the amalgam 
or (if there was no gold) the quicksilver was washed off, the utmost care being 
taken to prevent the loss of any quicksilver. The water and sludge from the 
enamelled dish were poured into other vessels and these were most carefully 
examined subsequently, and if there was doubt,-*-and sometimes when there was 
no doubt as to the results, the ^ludge-sand, &c., in these were treated again,-— 
the amalgam or quicksilver was most often plac^ under the flame of the 
blowpipe, but at other times nitric acid was used and- the gold (if any and of 
sufficient quantity) was weighed. 

The results were calculated in the ordinary way, 

It happened occasionally that the roasting was not sufficiently protracted, or 
that all the material subjected to the roasting was not ground as fine as it ought 
to have been, and then it became necessary to subject it to further roasting, 
or to use acids to decompose the sulphides. In all cases the utmost care was 
taken to preserve the conditions necessary for effective amalgamation. 

The quartz collected in various localities was treated in the same manner 
as that taken from sections of the reefs. 

In order the better to illustrate the value of this system of testing quartz, 
I took a< quantity of sludge and sand from which the gold had been extracted, 
a nd which had t)een saved in pans, and into this^I_put half a grain of vtry 

* Report of the Board appointed to investigate the me^ods of treating 
pyrites, 1874. 
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fine gold. The gold wai well mixed with the sludge, &e.,— ^nicluUver wkt 
then added, and the operation of amalgamating performed in the ordinary manner. 
The amalgam was treated also in* the ordinary manner, and the gold recovlbred 
weighed '4786 grains nearly, showing that the loss was 4*28 per cent. The 
loss may be partly accounted for by the mere handling of- the fine gold in a 
very damp atmosphere, 1. ^., weighing it, transferring it to the dish of sludge, 
&c., and re-weighing it. This system however is, when very carefully managed, 
so certain, that if the actual assay produce of a parcel of quartz was at the 
rate of one ounce per ton, the gold got by amalgamation would weigh 19 dwts. 
3'5 grains. It will be observed that the result in every case must necessarily 
be slightly in defect, never in excess. Messrs. Johnson and Matthey, the well- 
known Analytical Chemists, in a report to the -Directors of the Port Phillip and 
Colonial Gold Mining Company, make the following statement : — 

" We finally had recourse to amalgamation, and were surprised at the ready 
results so obtained(having been led to suppose that the mineral — pyrites — was 
unworkable under that process) ****** The results recorded by the Analysts 
are highly interesting: — 

02. 

The pyrites (raw) gave by * assay* 11*425 

Obtained by amalgamation 10*400 

** The pyrites exposed to the decomposing influence of the atmosphere from 
15 to 20 days being laid out in a thin layer and occasionally stirred :«- 

oz. 

Assay 11*425 

Obtained by amalgamation 10*850 

'*The pyrites calcined in an ordinary calcining furnace slowly and at a 
low temperature i'- 

oz. 

Assay •• 11*400 

Obtained by amalgamation 11*275" 

The loss by the amalgamating process was in the first experiment 8*97 per 
cent, in the second 5*04 per cent, and in the third I'l per cent. 



MINERALS OF THE SAN FRANCISCO VALLEY, BRAZIL. 
(From the South Avtetkan Jaumaly May 12th, 1881.) 

The following is taken from the report of Col. W. Roberts:— 

Gold. 

Almost all the basin, from Piranhas to the heads of the river, is known 
to be auriferous, and perhaps no region of the w6rld has undergone so many 
trials as those parts of the basin which belong to Minas Geraes and Goyaz, 
wherein a great extent oC the surface has iken literally turned over in quest 
of the {urecious metal. 

To judge by the appearance of the country, and the bad success of many 
recent attempts, the gold of the region is exhausted. But without being able to 
form an authoritative opinion, my study of the matter having been too limited, 
I am far from supposing such to be the case. At least the ill-success of many 
promising undertakings should not be taken as proofs, inasmuch as many causes 
co-operated therein and they should be attributed largely to the difFiciUties of 
communication, to ignorant and extravagant administration, and to the ruinous 
speculations which have induced abandonment of the undertakings before the 
mines had been properly tested. 

Gold appears in many modes in almost all kinds of rocks in the region, 
but for mining it is enough to treat of four of the modes, namely: pyrilous 
veins, quaruite ones, beds of ferrnginous quartzite known as itabirite, and super- 
ficial gravels and sands. 

The known and worked veins of pyrites are those of Morro Velho, Cuyaba 
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and Santa Barbara, in Minas Geraes. At times they ha^c a great width (ao 
metres at Cuyaba), and, though not extremely rich, are very steady in >*alue. 
Their gold is exceedingly fine and of difficult separation, requiring careful 
treatment and costly redaction. 

The average value of the Mono Velho mineral is only about eight oitavas 
to the ton, but, being judiciously administered, this mine has been rendered, not 
only the best in Brazil, but one of the best in the world. 

As yet the pyritous veins have proved to be the best when, as at the three 

places mentioned at)Ove, there is gocxl management, and great quantities of ore 

*have been extracted from them and treated. Their secret is economical work 

on a large scale, and, doubtless, there are many places where similar mines 

could be opehed. 

The veins of auriferous quartzite are more numerous but are smaller than 
those of pjrrites. Many were worked in early times, and I believe there are 
some now in work. 

The veins hitherto opened are of very " variable thickness and inconsistant 
richness. Some places have been found extraordinarily rich, but they were soon 
exhausted, and none of the mines have been steadily prosperous. 

The same can be said of the mines in the itabarite beds, in which the 
gold is usually dbtributed along certain lines. The famous mines of Congo, 
Secco, and Machine are instances of almost fabulous richness in certain parts of 
these beds, and of the inconsistant character of the auriferous lines. 

Besides the irregular distribution of the gold there are other difficulties to 
overcome in such mines. The rock is so porous that they are frequently liable 
to inundation, and so loose and friable that even with the most solid timbering 
it is difficult and costly to keep the galleries open. It would be worth while 
to try working these beds with a jet of water, as in California, as I am con- 
\dnced by the experiments I have seen, that the material could be rapidly and 
cheaply excavated by that system. The only embarrassment is that the great 
specific gravity of the ferruginous sand would render the separation of the gold 
difficult by the common processes, but, probably, means of getting over this 
difficulty could be invented. Should the application be successful, new horisons 
would open to mining. 

The superficial deposits are those which have been most extensively worked. 
They lie in great abundance in the valleys and extend along both sides on the 
hills. Great sheets of gravel, covered with more or less soil, show themselves 
likewise on the hills and mountains at a distance from the streams, and appear 
due to denudation and not to surface waters. No valleys of ancient rivers like 
those that characterise California have been recognized, and there are no proofs 
of the action of the causes which produce such deposits by change of the old 
system of drainage. 

Using the old system of dish and canoe, it may be said that in general 
these deposits are exhausted, and they have all been abandoned. Still, it is a 
problem to decide whether they could be worked profitably with modern methods. 
The old miners, though they employed a sIqw and tedious process, had the 
advantage of disposing of exceedingly cheap labour, and it has to be proved 
that modern miners could remove and wash a given quantity of gravel as cheaply. 

It is a mistake to suppose that the ancient miners did not understand and 
use the action of running water in their mining. The hills of Minas Geraes 
are grooved with old ditches, often leagues in length, and therefore comparable 
with modern hydraulic works. What they did not understand was the great 
advantage of the hydraulic system — that of bringing the water under pressure. 

The region presents great facilities for the employment of this modern system 
of mining, and it is probable that there are places where it could be applied profit- 
ably, for it is another mistake to suppose that there arc not remunerative 
places to be discovered and worked, and that all those worked and abandoned 
were exhausted or judged so by the miners. History here shows that mining 
always dragged on a precarious existence, because of the foolish repressive 
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laws of the Portnguese Government, and, indubitably, frequent abandonment 
took place of promising places whose working was not renewed when the re- 
strictions were taken off. 

The possibility of discovering new virgin deposits has been shown by. the- 
recent discovery of a rich diamantine deposit at the Jequitahy. No region 
was so prospected as was- that lying west of Diamantina by the ** garimpeiros, " 
or " diamond poachers, " who, driven like wild beasts from the diamond 
demarcation, spread all over that region, trying the ground everywhere in 
search of gold and diamonds, yet up to 1874 the richness of the Jequitahy 
was unknown. 

The foregoing observations apply especially to Minas Geraes, with which 
I am best acquainted, but there is no doubt they are as applicable to Goyaz 
and Bahia. Traditions of immense riches are common in both provinces, and, 
allowing for exaggerations, there is certainly much to be explored. The valley 
of the Rio Verde, in the comarca of Chique-Chique, Bahia, is one of the 
most famous in the traditions. With facilities of communication, a good 
mining law, an active and enterprising population, and, finally application of 
the most improved systems of mining, the auriferous deposits of all kinds 
existing in the basin of the San Francisco may yet again vindicate their primitive 
fame. The Ouro Preto Mining School should, if properly supported, contribute 
greatly to such result. 

Ceylon Gbms. — With reference to your paragraph under the heading 
" Propable Increased Demand for Ceylon Gems,** which appeared in your paper 
of the 4th instant, you will probably be surprised to learn, that there has been 
an utter absence of demand in the London market for Ceylon precious stones 
for some considerable time, owing to the continued large receipts of blue sap- 
phires from Burmah. A parcel of blue sapphires and cat*s-eyes, which has 
been in the hands of a first-class London house for some lime, and which had 
been valued at over ;£" 1,000 eighteen months ago, has now been, owing to the 
stupid policy of. holding, re valued at only ;f 250 ! I and it is most difficult to 
get a bid even at this figure. — Cor» ** Ceylon Observer ^^'* June loth, 188 1, 



OF THE PEARL FISHERY ON THE COASTS OF CEYLON. 
(From Ribeyro's Ceylon by George Lee) 

Having now related all that we know of the natural riches of the land 
of Ceylon, we shall describe those which 'its sea produces. The pearls which 
are procured from the coasts of the island, and more especially from Aripo, 
are of the highest value. As few persons know how that fishery is conducted, 
we shall here relate what we know of it. 

At the beginning of March there assemble on that coast 4 or 5,000 boats 
got together and paid by Moorish or Heathen merchants and by some Christians. 
These merchants have many partnerships among themselves, and they first 
make up a fund to arm four, five or six boats, more or less, according as 
the entire adventure is greater or smaller. Each, of these boats has generally 
from ten to twelve sailors, one master, and eight or nine divers. All the 
boats go out together, and seek when the fishery is likely to be most profit- 
able ; and they anchor at the spots where the sea is only five, six or at 
most seven fathoms deep. Then they send off three boats to a' league distant 
round-about, each in a different direction; each of these boats brings back 
a thousand oysters. These are opened in presence of the merchants, and the 
pearls found in them are examined by the whole party and their value estimated, 
^ the pearls are much finer in some years than in others, and accordingly as 
the merchants find the pearls to be large, clear, round and of good water, 
they bargain with the king for the fishery of that year. When the bargain is 
made, the kiog usually gives them four vessel? gf war to defend them from 
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the MahbaV and other pirates.* Then each merchant goes to the sea-side and 
constructs a sort of enclosure with stake and thorns, only leaving a narrow 
passage for the boats to enter and go out again, which come there to discharge 
the oysters they have fished up. 

On the nth of March, at four in the morning, the ofticer in command 
of the four vessels of war fires a gun as a signal, and immediately all the 
boats put off to sea, steering for the place which they have selected tb fish 
at and casting anchor there. Each of these boats has on board stones of the 
weight of sixty pounds each, fastened with strong ropes, of which one end 
is attached to the boat. The diver places his foot on one of the stones, and 
passes another rope round his body, to which is tied a basket or a small 
woven bag like a net; this second rope is held by two of the sailors, and 
the diver thu% secured descends into the sea; he remains there whilst two 
credos can be said, and fills his little bag or basket with oysters, which- he 
sometimes finds in heaps on the rocks; as soon as his basket is full, he 
makes a sign by pulling the rope held by the sailors in the boat, and one end 
of whch is round his waist, and they draw him quickly out of the water ; 
but if in the time he is below, he can contrive to open an oyster and finds 
a pearl in it, it is considered his own; as soon as his head is above water, 
another diver goes down, and thus they descend by turns. This fishery lasts 
till four in the afternoon, when the officer in command fires another gun as 
signal to cease the fishery for the day. Then all the boats go to their several 
enclosures, and the noise and confusion that ensue in the two hours that 
are allowed to discharge and pile up the oysters, cnnnot be described. 

Besides the people belonging to the boats, the children of the neighbour- 
hood never fail to assemble at the sea-side offering their services, rather how- 
ever to steal the oysters than to assist the sailors or merchants. As soon 
as the boats are unloaded, they put to sea again and go about half a league 
higher up by the sea-side, when the merchants assemble and hold a splendid 
fair ; there are magnificent tents, and all sorts of merchandize of the most 
valuable kind are to be had there, as vendors come from all parts of the 
world. Heathens, Jews, Christians and Moors, all have some speculation for 
profit ; some sell by wholesale, others by retail ; the sailors and children 
bring the pearls which they have stolen, and people of every kind have 
bargains to offer. Persons having but a small capital, buy sm^U ventures, 
which they immediately sell to larger merchants with a middling profit; not 
only pearls are bought and sold, but jewellery of every kind, bar-gold, dollars, 
fine Turkey carpets, and beautiful stuffs from India. 

The fishery lasts from the nth of March to the 20th of April, but the 
fair itself continues for fifty days, because for the last nine days the enclosures 
are cleansed, as so many flies are bred by the corrupt matter, that the adjacent 
places and the whole country might be annoyed . by them, if care were not 
taken to sweep into the sea the impurities collected during the fishery: 

On the last day of April, the merchants of the several partnerships assemble 
together and share the pearls belonging to their respective boats. They separ- 
ate them into nine classes, and set on each class a price according as 
the demand has been greater or less for pearls during the year; when these 
prices have been set on them, they make the allotments and shares. Then 
the ill-formed pearls are sold at a sufiicient moderate price ; the smalL seed- 
pearls are left on the sea-side and the country-people come in the spring and 
sift the siand for them and sell them for a trifle. 

Note by the French £ditoi\ 

f An escort of armed men always accompanies the Pearl-divers, on account 
of the Malabars, who come from the coast of that nam« or from the Maldives, 
and who live by piracy, so that no boat, canoe or prihu is safe in those seas. 
The fishen or divers eeaso their work at noon, on acoount of the swell caused 
b; the wind, and which annoys, the divers, who can only descend in calm weather, 

21 
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Hence the pearls and seed are send to all parts of the world. This is 
all I know of this fishery. But I must not forget to add that pieces of 
amber of a considerable size are also found on this coast> Great branches of 
€oral also drift ashore when the sea is high; the black kind is . better and naore 
esteemed than the red. 



CEYLON PEARL FISHERIES. 

(From the Hm'ble Geo. Vam's Report, to Oovenior Sir Henry H'ard, 
2Zth February ^ 1863.) 

Pearl Banks are believed to extend all along the N. W. Coast from 
Negombo to Mannar, and the* charts and records contain the nanies and posi- 
tions of 19 banks, but the larger portion of them have never yielded fisheries 
either to the Dutch or English Governments. The Condatchy Paar having 
only been fished in 1801, the Chilaw Paars in 1803 and 1815, the Karativo 
in 1832, and the Peri Paar Karrai in 1833, 1835, and 1836, so that the Cheval 
and Modragam have been heretofore, as now, the sources from whence the 
large, although precarious. Pearl Revenues have been derived; and, judging 
from the results of the inspections I made in March 1862 of the entire coast 
and known banks between Negombo and Jaffna, I believe the general pro- 
ductiveness of the Cheval and Modragam is mainly attributable to their position 
being within the Karativo shoal, a means, especially the Modragam, of protec- 
tion from the influences of weather and currents, — causes to which are attri- 
buted the frequent disappearance, before arriving at maturity, of beds of 
young oysters formed in other banks. But there may also be other causes to 
• account for these two banks alone rearing oysters to maturity; possibly the 
ground is favourable for the settling of the spawn, or aifords good feeding; 
if so, and I believe this to be another essential of these banks; then the, young 
oysters formed on other banks may find their way to the Cheval or Modragam, 
and in this manner I believe the latter banks to have been recently 
supplied with a portion of the oysters now thereon, from the Karativo Paar, 
which on October i860, was well filled with young oysters that could not bfc 
found at the inspection of March 1862. 

Notwithstanding that many long lapses have occurred between each series 
of fisheries, the Arippo banks have yielded very large revenues to the Dutch 
and English Governments ; they were fished by the Dutch so far back as 
1667, and with intervals gave fisheries up to 1768. This was the last under 
the Dutch, as a period of 28 years then .passed without a fishery. 

The Cheval Paar and Modragam are (as detailed in my Inspection Reports 
of November 1861 and April 1862,) abundantly, I may say, enormously 
stocked with oysters of an age that give the almost certain prospect of 
arriving at maturity. The Cheval Paar yielded during 1855, 1857, 1858; and 
1859, 60,000,000 oysters, the fishing for many days in 1857 being from one 
million to one-and>a-half million. The extent of ground then covered was 
very much less than the present, and consisted of three separate patches or 
beds; now, an extent of ground over four miles long and one-and-a-half 
broad) is all fairly covered, excepting one small intervening space and should 
yield, at the lowest estimate, one hundred and fifty million oysters. 

The Modragam yielded 12,000*000 of oysters at the fisheries of 1859 and 
i860. The ground now covered is much larger, being over a mile "square, 
and more abundantly stocked, and should therefore now fish some twenty 
millions. Thus, my estimate of the present condition of these two banks is 
one hundred and seventy millions of oysters. Of course, before they can be 
fished, natural decay will materially reduce this quantity; but comparing their 
extent and stock with 1855 and i860, I see every ground for believing, 
l^nless circumstances xiot now fairly to be anticipated should prevent it, that 
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the Cheval and Modragam will yield within the next five years pne hundred 
millions of oysters, and at least ;£"2oo,ooo ; and I entertain the opinion that 
if these banks are judiciously fished, they will be yearly replenished by the 
mature oysters, and the present scries may be continued (with intervals of 
one and two years only) without the long lapses which have hitherto occurred. 

The present brood of oysters are no doubt the produce of the mature 
oysters of 1855 and 1857, as at the fishery of 1857 the coir cable of the 
guard vessel at anchor outside the then fishing ground was found to be 
covered with very young oysters. Seeing this future promise, I required the 
boats to be strictly kept to the actual fashing ground, to be most careful in 
their proceedings, taking only mature oysters, and throwing back all young 
ones, and subjected boats disobeying orders, and bringing on shore young 
oysters, to loss of their day's fish and future employment; and in 1859 I 
only used 50 boats per day and occupied 1 x days in fishing the remnant left 
on the bank. 100 or 150 boats would have swept the ground clear in four 
or five days, but such a number of boats being less under control, would 
necessarily have trespassed beyond the narrow limits of the real fishing ground, 
and disturbed, perhaps destroyed,' young oysters. 

Fish, snakes, and chanks destroy an enormous number of young oysters. 
Current and drifts of sand carry away into deep water or cover beds of 
oysters, but in my opinion the frequent lapse of fisheries may be mainly 
attributed to the system under which, years ago, the banks were fished, 
namely the retUing to one or two persons the right of fishing with from 100 
to 300 boats daily, with no control over the proceedings of the renter and 
divers, but that of restriction to certain limits and the hours of fishery. So 
large a number of boats were of course beyond control, and not only may 
they have fished beyond the proper limits of the bank, but there was no 
means of knowing either the quantity or quality of the oysters fished, matters 
that should be carefully watched and recorded as a possible means of regulating 
and ensuring more continuous fisheries.- 100 boats a day should, in my 
opinion, be the maximum of any fishery, as the control of all proceedings 
connected with this number can be maintained. Of course, circumstances may 
arise in connection with a special bank that might necessitate the occasional 
increase of this number: but as a general rule, I consider the fishing with 
any larger number of boats unadvisable. 

The renting of fisheries had, besides the special one to which I have 
alluded, many other disadvantages in the character of its monopoly, its inter- 
ference with the fair legitimate earnings of the divers and boatmen, the 
constant disputes with the officers, the assertion of losses, the claims for 
remission, and the impossibility of ever satisfactorily determining them. These, 
and the inability of ascertaining correct, I may say, any data of the results 
of fisheries so conducted, induce me to express tho hope, that however large 
a sum may be offered for the renting of a fishery. Government will not accept 
it. The sum offered may exceed all expectations, and possibly what may 
be actually realized by two or three fisheries ; but I am certain the 
results would be detrimental to future fisheries. I may also quote the 
opinion expressed in 1854 by Mr. Pyke, in reporting upon an offer to rent 
the fishery of- 1855 :— 

**My opinion remains unchanged. It seems to me that Government could 
not ever derive any peculiar advantage from the plan of renting; that it 
must frequently lose much by it; that the proceedings of 1835, 1836, and 
1837, [1855 to i860 may now be added] have established that fisheries can 
be successfully conducted without having recourse to renting, and that by the 
sale of Ihe oysters, the fair value of a fishery is realized in a straightforward 
manner, devoid of all mystery, deception, and concealment, as purchasers have 
to a great extent the means of ascertaining the real value." 

The renting system is the much desired object of the rich chetties, who, 
I believe, would now make a large pecuniary sacrifice for its re-introduction \ 
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and this was the real -purport of their combinations and proceedings at the 
fisheries of ^857 and 1858. 

There is one special subject in connection with the Pearl Banks, which 
1 think deserves consideration and trial, and which had the opportunity 
offered during my term of office, I should have given, viz., the removal or 
transplanting of beds of young oysters to the evidently more protected and 
favoured grounds of the Cheval and Modragam Paars. That this may be done 
without injury to the pearl oyster, I am satisfied from the proof I have had 
of its tenacity of life. The practice of transplanting the edible oysters to 
more favoured localities is very common in England, and has of lat^ years , 
been most extensively and successfully carried out by the French Government 
in the formation of oyster grounds along different parts of the French Coasts. 
As an experiment, and as the most likely means of saving the oysters from 
the causes which have hitherto so generally befallen all other broods but 
those found in the Cheval > and Modragam, it is worth the trial, and 
should be attempted on the first favourable occasion that ofifers, of a healthy 
bed, say of one or two years old, sufficiently near to the Cheval or Modragam, 
to allow of their being taken up and re-deposited the same day in water, A 
sufficient quantity should be left on the original ground to test their progress 
with those removed. 

I do not entertain the opinion generally expressed as to the Pearl Banks 
being robbed, and the necessity for a steamer constantly to guard* them. 
The majority of the, banks are distant from 8 to 12 miles from shore, and 
the land-marks by which their positions are ascertained cannot be seen from 
small boats; and if robberies had really been affected either by parties of 
Ceylon or the Coast of India, rumour would certainly have afforded actual 
proof, as oysters can neither be removed nor opened in a concealed manner, 
and the display for sale of quantities of pearls by the class of persons thus 
having them would have led to detection. No proof of robbery has ever 
been asserted or afforded; but because it is supposed to be easy of accom- 
plishment, which I do not admit, the supposition has been received as a 
fact. I believe the fishermen who fish along the N. W. Coast during the 
N. E, monsoon do much harm to some of the banks by the use of large 
drag nets. This sort of fishery within the precincts of the Pearl Banks is 
illegal, and a party lately arrested whilst so fishing, by Mr. Worsley the 
Supervisor, having been punished, will, with frequent inspection of their 
boats and nets by the Supervisor, check such proceedings? but an amend- 
ment of the law is necessary, and also an efficient guard during the N. E. 
monsoon; and I consider this service can be well performed by the Schooner 
"Ceylon" lately obtained from England, and the former guard- boat. During 
the S. W. monsoon tl^e Arippo Coast is a dangerous lec-shore, near to which 
no vessel will venture," and nature is thus a most effectual guardian of the 
Pearl Banks during many months of the year. A steamer*s movements might 
be quicker, but she cannot, as the two guard boats may keep watch upon 
two points of the Coast at the same time, nor could she overtake a fishing 
canoe; she could bring her to, with a gun, or run her ashore, both of which 
the boats can do, and the latter more e^ectually. 

The favourable season for this work is the N. E. monsoon more parti- 
cularly the month of March, and whenever there is no Pearl Fishery, the 
whole coast between Negombo and Manaar should again, as in 1862, be 
examined to see if the small bed of young oysters then found off Negombo is 
alive and increasing, or if the banks off Chilaw, Calpentyn, and Karativo 
give any promise. This service might be done in the fine weather of Janu- 
ary and February by Mr. Worsley with the schooner and the English and 
Native divers. Owing to the fisheries of the last five years occupying the 
fine weather of February to April, inspections have of necessity taken place 
between the end of OQtober mi middle of November ia the lull of weather 
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between the monsoons ; but the period is too short and too precarious for any 
proper inspection, and only fitted for the examination of a known bed of 
oysters, and the taking of a sample to test their condition, and determine when 
they should be fished. In 1857 I was kept by strong S. W. winds at anchor 
off Sillawatorre for 12 days, and during some 25 days of absence on this duty, 
there were only five workable, whilst in 1858 there were 18 days of such fine 
weather as to allow of the examination of the coast from Arippo to Tallamannar; 
but in 1 86 1 there was only time to take up a sample from the Cheval Paaf, 
a gale of wind nearly wrecking the " Pearl," indeed, but for steam power 
allowing her to get off the land and out to sea, such would have been the case. 
It is in the work of inspections that a steamer is so necessary an'd useful, 
affording as' this power does quickness and precision of movement in placing 
vessel and boats in the exact positions needed — a matter often unattainable 
by sailing craft — ajjd now that in lieu of the heavy unmanageable native 
boats, the fishery establishment has boats of English build, easily pulled and 
towed, the work is capable of being done with greater celerity and correct- 
i^ss. With a steamer the Superintendent has the means of satisfying him^ 
self of the extent and condition of all parts of a bed of oysters, by running 
all over the ground buoyed off, upon which the Inspector and inspection 
boats may be at work, and sending down the English and • Native divers. 
With the former he can, in light weather^ by letting the vessel only drift, 
have the ground thoroughly examined. In March 1862 I had the diver down 
for above an hour at a stretch, and walking over from one to two miles of 
ground, thus checking entirely the reports and proceedings of the inspection party. 

The proceedings of inspections are thus conducted : — The Inspector with 
6 boats, each having two divers and buoys in charge of a coxswain, leave 
the vessel at daylight, when the sea is always calm in the N. E. monsoon, 
spreading themselves to the four points of the compass, and diving continu- ' 
ally in any depth of water not exceeding 8 to 9 fathoms. If rock is found 
one flag is hoisted. This attracts attention, as oysters are more generally 
found on such ground. If oysters arc found, two flags are hoisted, and a 
buoy is at once laid down ; the other boats then work their way to this 
point, noting if the ground be rocky, taking down such flags when getting 
only on saud and placing buoys if oysters are found. The limits N. S. E. 
and W. are then * ascertained, the Superintendent *in the steamer re-examin- 
ing and going all round and beyond the buoys. The ago, condition, and 
quantity of the oysters being satisfactorily ascertained, the Inspector then 
lays down the exact position of the bed by the bearings of the land-marks, 
the most prominent on the Arippo Coast being Kodrenialle Hill, Kallar Beacon, 
Modragam trees, and the Doric; the two former being the most generally 
seen and to be relied on. Taking also the bearings of each buoy, he ascer- 
tains the extent of the bed, and lays it down on the Chart; according to 
the number of oysters a diver is able to bring up at a time (and the cox- 
swain keep these particulars for the portion of the bed they work upon) the 
calculation is made of how many five divers with relief, constantly at work 
for 6 hours a day, could bring up, and the probable quantity of oysters on 
the bed and its out-turn is thus assumed. Of course, this estimate is always 
very much below the actual out-turn at a fishery, but the aid which the 
English diving system, employed since 1859, affords in inspections by the 
ability of remaining longer under water exploring the bed] of the ocean, and 
giving more precise and explanatory account of the extent, quantity, and 
conditions ©f beds, not only tends to allow of more correct estimates on 
these points, but is a great and needed check upon the native divers, whose 
information could .not always be depended upon, because, from the short time 
they remain under water (at most a minute a spell) their observation was 
very cursory, and it was believed they had reasons for not telling all they 
did ascertain* 
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When a bed of oysters is of an age to be fished, a sample of 10,000 ot 
12,000 is taken up, landed at once, and being most carefully counted, are 
placed in a large ballam or boat. The place of deposit is then secured and 
guarded; after 10 or 12 days, when the oyster flesh has become a mass of 
putrid matter, the washing takes place; sea water is then put into the bal- 
lam, and a number of coolies divested of all clothing that would allow of 
concealment, are ranged on each side of the ballam, watched by the peons 
to see that they keep their hands under water when separating and wash- 
ing the oyster shell, and do not take and conceal any of the Pearls they 
may see or feel. The shells are well rubbed together, those having pearls 
adhering thereto are set apart for the pearl to be cut out away, and the other 
shells are placed in heaps alongside each man, and when all is completed 
are counted, to see that none have been taken, and to ensure the correct- 
ness of the quantity upon which the estimated value of the fishery is thus 
based. After all the shells are removed, the water is baled out and passed 
through sieves srtid cloth to arrest any pearls that might be so taken up, 
and then a disgusting mass of filthy putrid matter and mud remains, amongst 
which you see the pearl glistening, and the excitement of looking for and 
collecting the large ones begins. The Superintendent's eyes must be every- 
where to prevent any hands but his . own picking them out, for the 
natives are most quick-sighted and equally quick-fingered. The mass of mud, 
sand, shells and putrid flesh is then collected in a heap at one end of the 
ballam, .and after being cleansed by repeated washing, is laid upon cloths 
exposed to the sun to dry; when thoroughly dry the large pearls are picked 
out by hand, and the smaller ones sifted by women. During this process, 
every precaution is taken that no pearls are lost ; every article used is washed, 
and the water passed through sieves of the smallest size, and a vigilant 
watch kept over all the people employed, as they are adepts at seeing and 
concealing pearls. 

When all the pearls are collected, three or four intelligent, respectable 
pearl dealers, who are mostly of the Moorman class, are called in to estim- 
ate their value, which is done by sizing, classing, weighing; and* accord- 
ing to these results the valuation is assigned to each class of pearls by the 
market rates then ruling. I shall briefly describe these operations which 
occupy a long time, and needing great judgment, are causes of much discus- 
sion and frequent difference of opinion; to settle which, the dumb alphabet 
is frequently used under a cloth to let the Senior or accountant of the party 
know and decide by such individual opinion. Each of the four has his duties, 
one sifts, another classes, the third weighs and the other records these results 
in manner shewn in the valuation paper, annexure No. 3. 

Sizing or arranging the pearls into 10 different sizes from the largest to 
the smallest, is done by passing them successively through what are called 
baskets, /. e., small brass sieves, said to be of 20, 30, 50, 80, 100, 200, 400, 
600, 800, 1,000 holes each, though there is no certainty that all baskets 
really contain these exact numbers except the larger ones. All pearls are 
first sifted in the 20 baskets, and those retained by it are of the largest or 
1st size, then those retained by the 30 are of the 2nd size, and so on, through 
the whole 10, and those that pass through the last size are what is called 
"Massie Thool," small like powder or dust. There are also shell pearls, 
excrescences cut from the oyster shell which are of various sizes and shapes, 
and not generally passed through the sieves, in fact they are mainly included 
in the sample, to show that all its out-turn of character, bad as well as 
good, is fairly exhibited for the information and consideration of the dealers 
and speculators. * 

It will be understood that each of the 10 sizes may include those of 
nearly every class; the 20 to 80 baskets may each have Anie, Anatharie, 
Kallippoo, Korowel : and this necessitates the second operation of classing— 
one that requires the greatest skill aad judgment, and which hardly any 
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two persona will do alike. The perfections in pearls are shape and lustre, 
viz., sphericity, and a silvery bnghtness free from any discoloration what- 
ever; and, as the pearl has these two essentials, so do the valuers assign 
them to their appropriate class, namely: 

^/ji<f— perfect in sphericity and lustre. 

Anatharie — follower or companion, but failing somewhat in one point, 
cither sphericity or lustre. 

Masengoe^coniMseA, imperfect, failing in both points, especially in brilli- 
ancy of colour. 

KalUppo—xt\tci^ or outcast, as failing still more in both points. 

Korowel-^ntdiXQi or shorter a double pearl. 

i'^^^a/— mis-shapen and clustered more than two to each other. 

Oadwoe — beauty. 

Mandaiigoe — folded or bent pearls. 

Kural^wQTy mis-shapen, small. 

T/4^/— small grains. 

The pearls having been sized and classed, each class is then weighed 
and recorded in Kalanjie and Manjadie. The former is a brass weight, equal, 
it is said, to 67 grains; the manjadie is a small red berry, having the pro- 
perty when full sized of being all exactly of the same weight, and are reckoned 
as 20 to the kalanjie. 

The weights being ascertained, the valuation is then fixed to each pearl 
or set of pearls, according to their respective sizes and classes, the inferior 
classes solely a'ccording to weight at market value of such pearl at so many 
star pagodas, /. e. 3^ rupees each per kalanjie ; but the superior classes, i. e» 
Anie, Anatharie, and the Vadivoe, if good, are not valued only by weight, 
but at so much per chew of their weight, the native pearl dealers' method 
of assigning the proper value by weight to a valuable article of small weight'; 
and is, I apprehend, akin to the practice of dealers in precious stones who 
multiply the value per carat by the square of the weight of the article; this 
is rather a meagre explanation of the chew, but a fuller one would need 
illustration by figures. 

When a fishery is to take place, notice is issued in the Government 
Gazette according to the Form Annexure No. 3 and about the middle of 
February the bank to be fished is buoyed off, and a sample taken up and 
valued so that its out-turn may be compared with that of November, and 
the latest condition and prospects exhibited; it is this sample, always very 
much superior in weight and quality, by which the speculators are (until 
they have washed the purchases) guided. By the end of February, Sillawa- 
torre, — an arid, desolate s,ea-coast village scarcely inhabited, but so situated 
as to be the exact position from_ which the fishery boats can daily go to 
and from the' banks, and containing space sufficient to accomodate without 
interference with private rights all the needs of a fishery, and too far 
distant from any place for its results to be the cause of annoyance to ajiy 
but those whose duties or inclinations bring them there,— is densely thronged 
with thousands of natives of all classes, traders, pearl merchants, divers, boat- 
owners, boatmen, and coolies, besides visitors, English and Native whom 
curiosity may bring to see what may be fairly called a most interesting 
sight and a wonderful Eastern fair. Then there are the Government esta- 
blishments, a few troops to guard the Treasure and prevent any raid that 
might be attempted upon the thousands of money and property brought to 
the fishery; a medical establishment, and a body of Police to keep order, 
and, if possible health amongst this mottley assemblage of European, Tamil, 
Singhalese, Moormen, and the still more varied tribe of the Chetty class and 
caste, that flock from all parts of Ceylon and India. The largest number of 
arrivals take place from the 2Sth February, and I have noted as many as 
30 to 50 boats a day coming in with the sea-breeze, in companies of 5 or 6, 
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all fully laden with men, women, and children, and the materiaU for their 
hut; and as they passed ''the Doric," the Superintendent's residence, they 
would give a Yo, Ho I cheer of gratitication and satisfaction as the termina* 
tion of the voyage, and perhaps of recognition of their Doric for the time 
being. It is wonderful, considering the long distance they come from the 
continent of India in open Boats and laden as they are, that no loss of life 
occur, or at least is heard of. By the end of Eebruary the barren sandy 
beach of Sillawatorre is filled with some 5,000 or 6,000 persons who have 
housed themselves in temporary cadjan buildings of all sorts of character, 
according to the means or caste of the residents. Kootto sites for the deposit 
and decomposition of the oysters bought at the public sales, are marked out 
and awarded to intending speculators ; these places are placed far to the south 
and beyond the inhabited ground, which is to the northward; and as the 
prevailing winds are from the northward and eastward, the stench of the 
decaying oysters is carried away from all but the parties employed at the 
koottos, guarding, receiving and washing; but an occasional burst of strong 
southerly wind of course disperses the aroma over every part of the inhabited 
quarter. With this come flies innumerable (indeed these are incessant and 
trying plagues, though worse with the southerly winds), everything, especially 
of eating and drinking, is covered with a black mass, — a glass of wijie or 
water must be instantly drunk, or it is filled with them, and during this 
time the worst city perfumes are slight in comparison to those of 
the fishery ; but this does not last long ; and indeed it . sfeems providentially so 
arranged, that the prevailing winds should aid the needs ai)d purposes of 
the fishery; the land wind is fair and gentle to carry the fishing boats out 
to the banks, also the effluvia from the oysters from the land out to ^ea, 
thus 'giving to the inhabitants a somewhat sweetened period for rest; then, 
as the sea breeze is from the northward, it brings the boats quickly from 
the banks t6 the shore, and carries the oyster smell away from Sillawatorre. 
As the boats arrive they are registered, and after the day fixed for 
closing the list they dre examined as to size, condition, and fittings. Some 
are rejected as too small or badly found, but as the residue is al^Yays double 
the number needed, the fortunate privilege of being engaged in a fisherjr is - 
.determined by lottery. Selection would )^ difficult, certainly unlikely to give 
satisfaction, and would lead to other consequences, whilst the result of the 
lottery is borne as the consequence of fate or ill-luck. As this lottery is the 
first great, I may say, momentous event of the fishery, as the interests of 
1,500 to 2,000 persons are concerned, the divers as well as the boat- owners 
and boatmen, being generally interested in particular boats, I will briefly 
describe the proceedings. Say that 50 boats are required, and that there 
are 75 from various places on the Continent of India and Ceylon, the prizes 
would be regulated and calculated as near as possible to the proportion, and 
with the desire that boats from each place shall have employment; then, 
say there were 

i:5th of the 75, the prize would be 9 
I -6th do. 9 

i-5th do. 9 

I -1 2th do. 4 

I -25th ^ do. 2 

I 
and so on. On the day of the lottery, the Kachcheri grounds are crowded 
with many hundreds of persons to witness the proceedings, to wish good luck 
to their friends, and laugh at those who are unfortunate. The Superintendent 
calling any set of boatmen, counts the number of blank and price tickets into 
a bowl, and the tindab, shewing their register tickets, come forward to draw. 
The agitation, anxiety and eagerness of all are depicted in the countenance ; 
most utter an apparent prayer or invocation, the Catholics cross themselves 



Killacarre boats 14, 


about equal to 


Tallamanaar „ 13, 


do. 


Navantorre „ 14, 


do. 


Calpentyn „ 6, 


do. 


Paumben „ 5, 


do. 


Manaar „ i, 


do. 



Digiti 



ized by Google 



CEYLON PEARL FISHERIES. 169 

and many are almost too nervous to pick up the paper; when done, it is 
handed to the Superintendent, who opens and declares blank or prize ; and 
so eagerly -do they watch the glance of the Superintendent at the paper, and 
so quick-sighted are they, that I have recognised the disappointment or joy 
before I gave utterance to the result. If successful they run off dancing, 
and are greeted by their friends; if not, they move away slowly amidst the 
jeers and laughter of the by-standers. The unsuccessful arc however fre- 
quently afterwards employed; some get the places of boats misbehaving, and 
if the extra number of boats is large, two divisions of boats are employed. 
Indeed, as they come from very long distances, and embark all their means in 
this speculation, I have always made the effort to find employment for all 
before the fishery closes; but those successful at the lottery have, of course, 
the first claim, and the good fortune of longer employ. 

The crew of a boat consists of 23 persons, and is required and allowed 
only to have 5 diving stones ; i tindal or steersman ; i saman oattee who has 
charge of the boat; i thody who bales out water and cleans the boat; lo 
divers, 2 for each stone ; 10 munducks or divers' attendants to pull up the stone 
and oysters, and aid the divers. 

Their remuneration for fishing up the oysters is one-fourth* of the quantity 
daily fished; this system and compact ensures to the Government the certainty 
of every possible exertion on the part of each boat, such being to their own 
advantage, and avoids all the consequences that might arise, if the boats were 
remunerated by daily pay. Indeed it is the speculative character of each day's 
work that induces the- great exertions, and gives to all concerned the personal 
interest so necessary to carry on the hard and anxious work of a pearl fishery. 
Each boat's share is divided amongst themselves, according to gld established 
customs, 'in the proportions noted in Annexures Nos. 4 and 5, which papers 
give the general regulations enforced at the fisheries. 

The fishery is actually commenced on the first night of the boats going 
out to the banks, and of course creates great interest and excitement'. If 
the night be moonlight, and if possible I have always selected such, thou- 
sands of people assemble on the beach to see the start, and give their good 
wishes. At about 10 o'clock, the tindals who carry on their right arm a 
ticket No. corresponding with that painted on the bows of each boat, assem- 
ble with crews around them, and as the Beach Master has checked each crew, 
they go to their boat and make the preparations of getting under weigh and 
into position, ready to hoist the sails and start directly the signal is given. 
At 12 o'clock the gun is fired, the Adappenar, the senior headman, 
hoists a "light at the masthead and leads off. In a few minutes all the boats 
(on occasions above 100) are under press of sail, and the sight is indeed a 
very interesting and exciting one : the crews of the boats cheer, aad the people 
on beach echo Jthem; and the white sails following the signal light of the 
Adappenar*s boat may be distinguished for miles out at sea. The Inspector's 
guard vessel anchored close to the fishery ground has a light at the maintop- 
mast head, and in dark nights blue lights are occasionally burned to see her 
position. The boats reach the bank, distant, the Cheval Paar about 12, and 
the Modragam, about 9 miles, generally about 3 or 4 in the morning, and aichor; 
at 6 a.m. a gun is fired by the Inspector, as the signal for the boats to get 
under weigh and follow the Inspector and headmen to the fishery ground allotted 
for each day's work. When in position, and as the sun rises and the day gets 
calmer and hotter, the busy hum of 2,000 to 3,000 persons hard at work is 
heard. As I have before noted, each bqat is furnished With 5 diving stones, 
3 are worked on one side, 2 on the other,- suspended by a thick rope over 
sticks or outriggers projecting from the boat's sides in such a convenient pos- 
ition as to allow the diver, whilst at the surface of the water, to adjust the 
stone by lowering or raising it, when he rests his foot upon, or rather within 



* this was iacreased ia ^88i to one-third.— Com riLtRS. 
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a loop affixed to it; these stones are genfrally about 141b. weight, and are 
used to accelerate the descent ; and I have seen a very celebrated but corpulent 
and therefore buoyant diver carrying an additional stone afBxed to his waist. 
He then places the loop of his diving net around his neck, and being thus 
ready gives notice to the two munducks, the attendants in charge of the rope 
and line of stone and net, draws in his breath, closes his nostrils with one hand, 
raises his body to give force to the descent, slips his hold of the bight of 
the diving cord, and is rapidly carried to the bottom ; reaching the bottom he 
leaves the stone (which the munducks instantly haul up and make fast), throws 
himself on the ground, along which he creeps filling his net as. quickly as 
possible ; when obliged to ascend, he jerks the net cord, which is instantly hauled 
up by the munducks, by which time the diver is also at the surface, and again 
holding on by the diving stone ; the diving is then repeated by the first set 
until their number of turns is over, when they take rest and the second five 
divers and munducks do the work; thus, under the excitement of expected gain, 
these men continue for 6 hours without flagging at this most trying and laborious 
exertion. When regularly at work they remain under water from 60 to 70 
seconds. I have timed them 75, 80, 85, and one man 95 seconds ; but I believe 
this to be a special, as it was the only instance I, ever witnessed of a diver 
remaining so long under water, and that the working period is about a minute. 
Of course the number of oysters brought up at each dive depends upon the 
quantities on the ground. I have known as many as 80, but 40 to 50 is a 
good average; and this would give from 20,000 to 30,000 as a boatload. At 
the fishery of 1857, when the daily fishing was from I to ij million oysters, 
many boats brought 30,000, a few 40,000 a day, and some boats not half the 
former quantity, and if this is shewn to be the consequence of bad divers 
they are discontinued. At 12 or i o'clock, according as the sea breeze sets 
in and to the work done, the Inspector fires the gun to leave off diving and 
set sail for Silavaturai. Soon every boat is under sail, all racing to be first 
in, to 'Which is attached not only a recorded distinction which, gives consider- 
ation for employment during extra days, but those also first in get sooner 
possession of their share of their oysters and obtain the best prices. Between 
3 and 4 the boats reach the shore and discharge their load of oysters into 
the Government kootto, a large enclosed place within which is marked spaces 
bearing each boat's number. Each boat's fish is arranged into 6 separate lots, 
and each lot divided into 4 smaller lots, the Government officers giving over 
to the boatmen one of each 4 divisions, in all 6 parcels ; and as the people 
do not know which of the 4 is likely to be assigned to them, they very care- 
fully and fairly divide them ; the other 3 of each of the 6 lots afe then 
thrown together, counted, and removed to the sale and delivering portion of the. 
kootto, and the boat's number affixed to each heap. By the next morning a 
return is furnished to the Superintendent of the separate out-tayi of each boat, 
and the total of the preceding day's fishing. A sale is held at the Kachcheri 
about 12 o'clock, when the oysters are put up in lots of 1,000 with the right 
of taking at the price knocked down from i,OQO to 20,000 or 30,000. Accord- 
ing to the total quantity for sale, (which is always declared at the xom- 
mencement), and when there is no combination, purchases are eagerly made 
at the larger quantities ; but when there is either a combination to lower prices, 
or opposition between the Chetties and Moormen, the sales are prolonged by 
lots of 1,000 to 2,000, and all the ingenuity of each party exercised to effect 
the object in view. As soon as the purchasers pay for their lots, delivery 
orders are issued to the officers in charge of the kootto, and until the fishery 
boats arrive, the oysters are delivered. This goes on daily, and from the first 
day of fishery until the conclusion, the work is incessant. A break occasionally 
occurs from a southerly gale or combination practises ; sometimes the sea breeze 
coming in stron^g and not fair, drives the boats to leeward of Silavaturai, and 
obliges them to pole for miles along shore ; and they do not get in till late 
at nighti perhaps are dropping in all night until morning. On such occasions 
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the shore is lighted up for miles with chools to guide the bocits, and guards 
are set to prevent the crews landing the oysters, and all the establishments 
are of course obliged to be in attendance. In 1857, the large quantities daily 
fished, and the combination on the part of the buyers, so retarded the sales, that I 
have been frequently kept at this work until 10 at night ; indeed there are no regular 
hours of work, all must attend as the need requires ; the occupation is incessant 
and laborious, and only kept up by the excitement of each day's proceedings. 

Awt€xure No. 3. (Corrected to 188 1). 

GOVERNMENT ADVERTISEMENT. 

Notice is hereby given that a Pearl Fishery will take place at Silavaturai 
in the island of Ceylon, on or about the 20th of February, 1881, and that 
the bank to be fished is the north-west Cheval, estimated to contain oysters 
sufficient to employ 100 boats for thirty days, with average Ipads of 10,000 
oysters each per day. 

It is therefore recommended that such boat owners and divers as may 
wish to be employed at the said fishery should be at Silavaturai on or 
before the 15th February next, and it is notified that the first day's fishery 
will take place on or about the 20th of February, weather permitting. 

The fishery will be conducted on account of Government, and the oysters 
put up to sale in such lots as may be deemed expedient. 

The arrangements of the fishery will be the same as have been usual 
on similar occasions. 

All payments to be made in ready money in Ceylon currency. 

Drafts on the Banks in Colombo or Bills on the 'Agents of this Govern- 
ment in India at ten days' sight will be taken on letters of credit being pro- 
duced to warrant the drawing of such Drafts or Bills. 

For the convenience of purchasers, the Treasurer at Colombo, and the 
different Government Agents of Provinces will be authorized to receive cash 
deposits from parties intending to become purchasers, and receipts of these 
officers will be taken in payment of any sums due on account of the fishery. 

No deposit will be received for a. less sum than five hundred rupees. 

By liis Excellency's Command, 
Colonial Secretary's Office, J. Douglas, 

Colombo, 9th December, 1880. Colonial Secretary. 
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James Donnan, Inspector pf Pearl Banks, 

M. Seemanpillai, Mudaliyar, Adigar of Musali, &c., 

(S. I. S. Marakar Kabebo Mohomedoe.) V Pearl Merchants. 

' ..«. '^^. JU-. tf/r^ lf,dFfj8»l, J 

Silavaturai, 29th November, 1880. 

Annexnre No. 4. 

KOTICE FOR THE GENERAL INFORMATION OF PERSONS ATTENDING THE FISHERY. 

J. — Application for ground for dwelling houses, boutiques, and ICootto, to 
be made tO: the Assistant Agent of Manajir, who will grant a permk for the 
ground allotted : and any house or Kootto erected contrary to orders, or without 
permit, will be removed. 

2. — The .arrangements of Police, will be made by the Assistant Agent; and 
it is hereby notified for general information, that the Police Establishment 
is intended exclusively for the protection of al( persons attending the Fishery, 
the maintenance of good order, and the preservation of the Public Peace, that 
they have no concern in the management pf the Fishery, or in the collection 
of any ducs,^ either for Government, for Temples, or any other account ; and 
that such -employment on their part is positively prohibited. 

■ 3. — The Police, and all Peons, will at all times wear their. Belts and Badges. 
They are particularly required to be civil and gentle to all persons, and care- 
fully -to -abstain from interfering with any person, except where it is necessary 
for the preservation" of good order. 

4. — No "persons connected with the Establishment will be permitted to 
receive any "present or perquisite! whatever, or to engage in any manner in 
the speculations of the Fishery, on pain of immediate dismissal, 

5. — The Boatmen, and divers and all parsons in general, are to take notice 
that no oaae 13 authorized to make any deduction from their shares, on account 
of privilege. *or charity oysters. All ^contributions they choose to make for 
charitablel^purposes will therefore be perfectly voluntary ; and in the case of 
divers dttlvjering oysters into the Government Kooftos, it will not be per- 
mitted, evin' with- the consent of the divers, that such contributions should be 
received l^ any one in^de the Koottos. The Shark Charmer* is remunerated 
by Govemm jent, and is not allowed, under any pretence whatever, tp receive, 

* The s&ark chc^rmev has sioce been done away with. 
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demand or exact oysters from the boatmen, divers^ or other persons. Any 
violation of this rule should be immediately reported to the Superintendent. 

6.— After they leave the Koottos, the divers will be at liberty to do as 
they please with their oysters, and if molested they should apply to the Police 
for protection. 

7.— The fishing boats will be inspected, under the immediate supervision 
of the Superintendent, as to their sea-worthiness, condition of sails and oars, 
and complement of crew. The crew of each boat will consist of 23 persons, 
viz:— I Samman Oattee, i Tindal, i Thody, 10 Divers, and 10 Munducks; 
and previous to the inspection of the boats, the Samman Oattee will be required 
to furnish a list containing the names of the above-noted persons. [Of recent 
years all boats that have come are employed and divided into one or two 
divisions to fish on alternate days.] 

8.— From the boats found to be qualified, the number required will take 
their chance of employment by .Lottery. 

9. — The Tindals of the boats so selected will receive from the Kachcheri 
Certificates, and a copy of the Rules for the guidance of their conduct when 
at sea, and on shore. And it is specially notified for general information, that 
those regulations will be strictly enforced, and the wilful breach of* them will 
be dealt with as therein provided for. 

10. — The tindals of all the boats employed and unemployed are to attend 
to the orders of the Beach Master, particularly with respect to the places 
where their boats are to . be kept, and the mode of securing them so as to 
prevent interruption to the passage of other boats to and fro, and of people 
along the beach. Neglect of these orders da their part will subject them to 
be excluded from employ. No canoes are to be hauled up on the beach, 
except at the place assigned for thenu 

II. — No huts of any description are to be erected upon the beach, either 
for the use of the crews of boats or canoes, without special permission. 

12. — It will be required that the boat's third share -of the oysters fished 
daily, be divided according to established customs, viz: — 

Samman Oattee — the oysters, brought up in two divings for each stone, i, ^., one 
diving for each diver. 

Tindal do. do. 

Thody do. do. 

2 Divers, of each stone Two-thirds. 
2 Munducks do. One-third. 

Thodyvalle or boat-owner, the whole of the boat's sKare of oysters once 
in six days' fishing; but the .share may be taken any day o/fer, but not frior 
to the $ni days fishing^ that may be agreed upon. Arrangements with divers 
to pay them by wages instead of allowing them their share of oysters, according 
to the established customs, are expressly forbidden. 

13. — It is particularly notified, that the first day's fishing will possitieuely take 
place on the nrst day in March that the weather may permit the boats to fish. 
It is, therefore, recommended to such boat-owners and divers, as niay wish to be 
employed at the fishery, that they should be at Arippo, on or before the aoth 
February. 

Annexure No, j. 

INSTRUCTIONS FOR THE TINDALS. AND BOATMEN OF THE DIVING 
BOATS IN EMPLOY. 

1 — The boats will be numbered by the Beach Master, and all orders to 
the tindals, divers, and boatmen, respecting the boats to proceed to sea each 
night, and the banks to be fished- on, will be communicated to them through 
the Beach Master, to whose orders they are to pay attention; and any wilful 
disobedience thereof, wil! subject them to discontinuance from employ. 

a.— The signal to proceed to sea will be as usual, — a gun fired and beat 
of tom-tom. 
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The Adappana&r will proceed ahead with a light, and all the boats are 
to follow him ; and on no account to take any other course, but keep as close 
as possible to the headmen*s boat's. This is not done now, as the guard vessel 
on the bank shews a light which can be seen 6 miles off. 

3. — The signal to commence diving will be as usual, ensign hoisted to the 
mast-head of the Government guard vessel. This signal will be made at half- 
past six in the morning, and no diving is to take place until it is made. The 
tindals are to keep their boats within the boundary of the buoys, and the place 
pointed out by the Inspector as the fishing ground for the day. Boats fishing 
oeyond these limits will be discontinued from employ. 

4. — ^The signal to cease diving, will be a gun fired from the same vessel 
or the hauling down of the ensign, when all diving is immediately to cease, 
and the boats to return to shore. 

Difficulty having been heretofore experienced in enforcing proper attention 
to this signal, the boatmen are warned, that notice will be taken of the 
numbers of the boats in which diving is continued after the signal is made, 
a report of which will be made to the Superintendent, who will impose a fine 
on the boatmen for such disobedience, or if the offence b^e reported, discon- 
tinue the boat from employ. 

. 5, — ^The boatmen are to pay strict attention to the orders of the Super- 
intendent of the Koottos, and of the peons, and other officers, acting under him, 
in respect to the business of landing and counting the oysters. 

6.-— Upon proof of oysters, having been opened in any boat, such boat will 
be immediately discontinued from employ, and none of the boatmen, or divers, 
that may have been in it, will be' allowed to enter into any other boats. 

The finding of knives, sticks, or other implements, for the opening of 
oysters, will subject the party on whom found, and the boat to which he 
belongs, to discontinuance from employ; and all knives or other impletnents 
whereby oysters may be opened, and three-fourths c)f all pearls found concealed 
on the persons of the boatmen, or in the boats, will be given to the finder 
or informer. 

7.— .The crew of each boat to consist of I Tindal, i Samman Oattee, i 
Thody, 10 Divers, and 10 Munducks ; the division of the boat's J share of the 
oysters fished daily, will be according to established customs. 

Samman Oattee — the oysters brought up in two divings for each stone, 1.^., 
one diving for each diver. 

Tindal do. do. 

Thody * do. do. 

2 Divers, of each stone f 
2 Mundocks, do J 

Thodyvalle or boat^wner, the whole of the boat's share of oysters once 
in six days' fishing, but the share may be taken any day after, but not prior 
to the yrd day^s fwhing, that may be agreed upon. Arrangements with divers 
to pay them by wages instead of allowing them their share of oysters, accord- 
ing to established custom, are expressly forbidden. 

g.^Divers deserting from the boats in which they are engaged before the 
fishery is over, — tindals, and Samman Oattees extorting from the divers more 
than the share they^are entitled to will be subject to punishment. 

9. — The boats are not to leave without the permission of the Superintend- 
ent, and they are to give notice of their wish to do so to the Beach Master. 



GOLD IN CEYLON. 

(From the Ceylm Observer, June 10, 188 1.) 
*We have received by the English mail the following Report from Mr. J. 
Macdonald Cameron on the specimens of Ceylon quartz submitted to him by us 
during his recent visit to Colombo. The finest sample of quartz we think, comes 
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from Kf atale, either from Cateraterine or Kinrara' estate. The Hog's-back tunnel 
• reef is ' evidently well worth looking after : — 

J. Fergnson, Esq. 

Sir,— Agreeably to your request, I have much- pleasure in stating for the 
information of tljose planters who sent specimens of the qnartz outcrop, on their 
estates, to the Observer Oftice, for examination by me: — 

I St. That of all the specimens examined, only two were fine quartz. 

2nd. Only one contained pyritous material : the form of combination with 
which .gold is most usually found associated. 

3rd. The purest sample of quartz is the small dnd Tcry white piece which 
you showed me — I don't remember from whose estate it ciamc^ The most promising 
one is that which I believe to have been taken from a quartz outcrop at a 
place known as the Hog's Back. This should be thoroughly examined as- it 
may lead to satisfactory results. "Were the estate mine I would certainly spend 
some money in testing the direction and extent of the reef or bed, as well as 
of the pyritous material. 

4th. The general appearance of the quartz examined proved conclusively 
that the samples were not properly selected ; but although with the two exceptions 
mentioned, I was compelled to condemn them, it by no means follows that 
more promising material does not exist on these estates. Samples should always 
be taken at the greatest possible depth; and in the absence of free gold, from' 
that part of the reef or bed containing the greatest amount of pyritous material. 

5th. In connexion with the foregoing remarks and in conclusion, I may state 
that a very promising sample of Ceylon quartz was shown me by Mr. Robertson 
of the Oriental Banking Corporation, which, if taken from a reef or bed of 
satisfactory di<!nensions, ought to be thoroughly examined ; but the most satisfactory, 
most promising sample of all, was one shown me by Mr. W. Ferguson as 
belonging to the Government Agent of the Western Province. This sample, 
which is nothing more or less than pure gold nuggets, varying in size from 
that of a pin's head to that of a No. 4 shot, was taken from the bed of the 
river at Ratnapura some 14 years or so ago. This is however highly important 
for those of you who are interested in the future development of Ceylon 
to know that the precious metal exists at your doors, and I venture to suggest 
that what I have now said in regard to the Hog's Back outcrop, Mr. Robertson's 
sample, and last but not least, the Government Agent's should not be lost sight of. 

I am &c., 

J. Macdonald Cameron, 

F. C. S. and Fel. Inst. Chem., 

Late Assistant, Royal School of Mines, South Kensington, S. W. 
Laboratory, 52, Lime St., London, E.C. 

The specimens of gold were those belonging to Mr. Saunders already de- 
scribed by us as found near Ratnapura a short time ago, and which Mr. Brough 
Smyth declared to be vfery fine gold which had not travelled far from th? 
matrix. We are glad to learn that a trial is now being made in Arabagamuwa 
to test quartz reefs at a sufficient depth, some 12 to 15 feet below the surface 
outcrop. A similar shaft should be sunk in a favourable spot in Dolosbage. 



GOLD MINING IN SOUTHERN INDIA: PRACTICAL OBSERVATIONS. 

Mr. C. Rowe writes from Devalah, Wynaad, to the Aftm/ig Journal \-r-~ 
Whatever may be the ultimate result of gold mining in the Wynaad, 
there is certainly much that is instructive and interesting in this gold field. 
Unlike on the discovery of the precious metals in Australia and California, 
there is not the least appearance of a rush. It may be said to be essentially 
the capitalist's mining field. There are no working miners, prospectors on 
the outcrops, with an arrastra going to grind up the prill, or choice pieces, 
as would have been the case on the discovery of a gold field on^the Pacifiot 
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Even the mining laws which the GovcTninent has enacted, ostensibly to pro- 
mote a legitimate mining, industry, to encourage the coming of that class 
which did so much to open up Australia and California, must have a con- 
trary effect. To take up Government lands for mining purposes, the applic- 
ant is permitted to mark off 30 acres as a mining claim, with 100 acres as 
adjunct, for milling and other purposes, but on the latter only surface rights 
are granted. The real difficulty is in the quantity of labour to be employed. 
To retain such right the law says the employment of 5 men per acre, or on 
the 30 acres 150 hands. 

Alluvial and outcrop milling, however, is hardly thought of ; it is the 
working of the many quartz veins all are looking forward so anxiously for 
remunerative results. That there is gold here, that it is in the quartz matrix, 
and that there are large outcrops of quartz on which the leading mines are 
located anyone who has had the opportunity of passing over the district can 
testify. Quartz, however, is very widely distributed in the Wynaad. Gold, 
it is said, has been found in places at considerable distances apart, thus 
encouraging the expectation that the quartz embraced in an area of 1,000 or 
more square miles may prove sufficiently auriferous to pay. But the principal 
bines are not widely distributed. They may be said to be embraced in a 
zone of about 25 miles long and 4 miles wide, or per Fig. i, they are bounded 
on the east by the Nilgiris, on the west by the Vellery MuUa mountam 
range, their relative positions sectionally and within such zone, being as indic- 
ated in the above engraving. 

There is not much diversity in the geology of the Wynaad gold-field. 
The country rock is metamorphic — a hard dense gneiss, varying slightly in 
texture and composition, as may be expected. Intrusive rocks are the excep- 
tion. In two or three places, notably at Hamsluck Waterfall, there are what 
appears to be trap-like rocks; but, not unfrequently, the exceptional appear- 
ance is, perhaps, due to the varying conditions at work during the original 
deposition of the sedimentary matter. But, as far as has yet been observed, 
there are no great faults passing through the district ; no upheavals, bringing 
rocks of opposite composition in juxtaposition; near, and even in such dis- 
locations of strata, the principal metahferous mines of the United States and 
England are usually found. In fact, it is questionable if the Wynaad veins 
can be called true fissure veins. Certainly, they are not similar in general 
character to the veins usually wrought in the two named countries ; but, 
because it is not like any other district one has been accustomed to, it would 
be obviously unwise to infer, without trial, it is of less value. The Wynaad 
district will perhaps be found peculiarly unique. 

As shown in section, the principal mines . are located on or near a hill, 
which, in nearly all cases where outcrops are exposed, the country rock is 
completely disintegrated; that which was t« all appearance one "hard gneiss 
has become as soft as chalk or clay* Even in this disintegrated rock, when 
drifted through, the strike and dip of the strata is plainly discernible though 
at times it is more confused, and in the drift-side concentric rings may be 
seen, perhaps implying a land side, and that boulders had been imbedded in 
the debris. Nor must it be inferred the whole hill has undergone disinte- 
gration. In the bed of every stream, and protruding out at various places, 
the hard gneiss rock may be observed. In the section the shaded portion 
is intended to show what may probably be found to be disintegrated rock. 

The veins not unfrequently slope down with the tide of the hill, indeed, 
sometimes a vein is only a few feet in from the sloping surface of the hilt- 
side, and it causes a considerable controversy with many, if the veins will 
really penetrate the hard dense gneiss rock. Actual mining, however, will 
prove this, and it is satisfactory to know that at least two companies have 
started deep levelsi which, when driven, must prove in their cases if the veins 
really go to aa infiaite depth o'r not, But should the veins fail to penetrate 
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the very bard rock, the small angle which they make with the horizon gives 
to a mine located on a hill-side a large working area. The secondary hills 
are not unfrequently from 200 to 500 ft. high. Taking a known case where 
the hill is 240 ft. vertically, with vein sloping all down the hill-side, at an 
angle of about 20* to horizon; in such an instance the working value of the 
vein, above the base of the hill is 1,200 ft., or practically the same as a 
mine 200 fathoms deep in depth. Indeed, with the leading mines it will not 
be a question of quartz, but what its auriferous value per ton may be. 

Adverting further to the vein formation, there is certainly much that is 
puzzling; it is not unfrequent to find huge isolated boulders of auriferous 
quartz, but no vein in situ. In not one instance only, but in several, those 
experts of *' light and leading" have written elaborate reports, defined the dip 
and strike of the supposed vein, given estimates of possible returns, when the 
most superficial mining would have proved the supposed outcrops to be simply 
two or three isolated boulders. But the question arises how those boulders got 
there? There must be some law regulating what has been so misleading and 
erratic ; any experience which may tend to elucidate the problem can therefore 
not be out of place, especially when we consider the interests in many places 
at stake. 

The dip and strike of the veins seem to bear no relation to the dip and 
strike of the country rock. There is not an uptilting of strata in p>roximity 
to the veins, nor are the veins encased between parallel beds of gneiss rock, 
but rather^ so to speak, within foliating fractures, due perhaps to shrinkage and 
lateral pressure at all angles to the dip, and trailing along on top of the 
harder rock. In fact, the veins in some places bear a strong analogy to a 
hard, poor coal seam on the confines of the carboniferous rocks, rolling about 
in places, as with coal swelling out into large blocks, then, a few feet farther 
on, represented only hj^ a tiny string of quartz, but in nearly all cases em- 
bedded in a soft felspathic sand. Geologically, it is not difficult to conceive 
the complete erosion of hills, even to forming the great valley between the 
two ranges of mountains, so that the quartz being thus liberated, and very 
hard, have resisted disintegration, and have gravitated to levels and distances 
some way from their original or ipt situ position ; or the prolongation of veins 
have had the encasing softer rock washed away, the quartz being so much 
more durable, have resisted disintegration, and may be found scattered about 
at all lower levels. 

An interesting feature are the old native workings. One sees a not dis- 
similar method to extract the gold to that employed by the ancient miners on 
the moors and dales of Yorkshire — those old workings which are said to have 
been wrought centuries ago to extract the lead and silver contained in the 
veins. Those northern aiiners, tradition says, worked the hilUside veins by 
directing large quantities of water to flow down over the out-cropping mineral, 
forming between the hard limestone rocks great grooves sometimes hundreds of 
feet in length, and fifty to more, feet in depth; or that they ** hushed" the 
vein matrix out, the old workings being still called hushes. 

In the Wynaad the natives seem also to have used the erosive power of 
water to mine, but the geologic conditions would not permit an - identical 
method to that in the north. Perhaps a section through the Yellembully vein 
will illustrate. 

About six to seven miles west of Devalah are situated very large native 
workings. The vein crops out on the hill-top. The appearances indicate the 
racing of water along the vein from the west — perhaps during the monsoon — 
and having had small drifts driven in under the vein (some are still to be seen) 
into the soft sandy ground beneath, a large portion of the up-cropping^ vein 
would be undermined when tifrning in the water, and properly directed against 
the pillars, the latter would ultimately wash away, and large masses of- quartz 
would fall down the south hill -side, which latter has the appearances of an 

23 



Digitized by LjOOQ IC 



178 GOLD IN IKDlA. 

old burrow, so covered is it with ragged and broken pieces of quartz, stones 
of considerable weight to small pieces like pebbles, implying the whole to 
have been carefully examined. Near Devalah, on the Adelpbi estate, nearly 
a similar system has been employed. The vein in the latter slopes down 
near the surface in a hollow of the hill-side. Here the natives seem also 
to have cut through the vein in the hollow, made holes through fractures 
in the vein and turned in water, for their old drifts and little shafts are 
still to be seen. Their most mining-like working, however, are on what is 
probably the dip side of this vein on the north-east side of this hollow over 
a small hill. It is at this latter* point the deep shafts of the native workers 
are found. An engineer and myself went down one of those 70 feet deep shafts. 

The natives seem to have understood the danger of taking out the vein at 
the shaft bottom. They lift it entire at this point, and drove off in the country 
ground, then cross-cutted to the vein again. We went into this drift and cross- 
catted a small distance, but further progress was obstructed by fallen debris. 

Another native working which has attracted considerable notice is that of 
the Skull Reef, and on the extension of which below another on working has 
been driven the often-quoted Wright's Level. The vein at these places is 12 
to 15 ft. wide, and as the quartz is quite hard, the old workings have not 
wholly collapsed, sa that one is able to see the magnitude of their mining 
operations. 

Skull workings referred to are also not unlike those shown, being simply 
a hole cut through the vein. All along, this outcrop small shafts are numerous, 
indicating in their way considerable mining having been wrought. 

Still extensive native workings should be understood. When compared 
with the abandoned diggings of California they appear small ; compared with 
the ancient workings of Cornwall or those found in the lead districts in the 
north of England, the Wynaad workings take only a minor place. 

There are many peculiarities here to which but little thought is given in 
England or the United States, notably the labour and climatic influences. 
Although it is said cooly labour may be obtained in unlitmited quantities, 
there are ti<iies when its scarcity will act detrimentally to mining industry. 
It may, perhaps, be taken as an axiom that to mine successfully the labour 
and appliances must be efficient and constant. At the present, labour is very 
scarce and not to be obtained, it is said, for a few weeks yet. This exodus 
is said to be due to feasts and the unhealthy condition of the Wynaad ; still, 
although many suffer from fever, European and native, there is a goodly 
sprinkling of both classes who have thus far suffered no inconvenience from 
climatic influences. It is, undoubtedly, a matter of considerable importance, 
and will require serious thought. Those mines which the newspapers say are 
about making immediate returns in gold must seriously feel the want of labour. 
Indeed it is a question if Chinese labour would not pay to introduce labour 
that would be constant for at 'least one, two, or even three years' contract. 
One harassing feature now is if a gang of coolies are taught to perform the 
work in hand, the week following their places have to be filled by another 
gang. Certainly this is a matter that will in time correct itself— telays of 
coolies are constantly coming and going — still when the stopping out the roofs 
of the drifts when large quantities of rock is being mined, it will be necessary 
to have such labour, both European and native, who understand their work. 
Appearances indicate that the ground will require being efticiently and securely 
timbered, or the heavy rains during a monsoon may result in serious consequences 
to mining development. 

Devalah, Wynaad, April 20. 

[The difficulty about a steady and constant supply of labour felt in the 
Wynaad curiously enough would not apply to Ceylon, and our climate is also 
a safe one.^CoMPiLERS.] 
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GOLD IN THE KURUNEGALA DISTRICT. 

Mndaliyar Jayetilleke of Karunegala has forwarded to us some interesting 
specimens of quartz and plumbago streaked with auriferous-looking substances. 
He writes as follows : — 

•*I send you per train some quartz picked up from different places in 
the district. I believe the glittering stuff adhering to them is mica. I simply 
send these to you to ascertain if the quartz I am sending is of the proper 
sort wherein I am to search for the real thing. I have been guided by the 
piece of quartz with gold you gave me; and what is more, I have shewn it to 
nundreds of people here, without telling them where it was got from, and I 
hear a good many are going about searching for gold. I wish them success. 
i8th June 1881." 

The streak of green glittering matter in the plumbago is copper, while 
the qiartz is freely mixed with pyrites, but of a very promising character, and 
in one instance Mr. A. C. Dixon thinks it must be auriferous. One mode of 
distinguishing between iron pyrites and gold in quartz is the tarnished look which 
comes over the former, but a good lens is required to distinguish this clearly. 
Mr. Dixon has himself found the evidences of gold in the Kurunegala district, some 
miles along the Dambulla road. It is this gentleman's belief that the reef 
which crops out in the Dolosbage district runs along by Rambukkana 
through the Kurunegala district. Further exploration is required.^ 



THE CEYLON PRESENT OF PEARLS TO THE PRINCESS ROYAL 
(From the Colombo Observer^ February 17th, 1859.) 
Pakier Tamby's gold and jewelled box, surmounted by an elephant, is, 
after all, to form the main portion of the present to the Princess Royal. A 
pair of rich pearl bracelets is to be added. The old jeweller told us last even- 
ing that he looked more to the honour than to . the profit of the trans- 
action — intimating that he had parted with the box below its value. But 
then when the Queen and Princess ask *' Who made this box. ? " the reply 
will be "Pakier Tamby of Ceylon ! — ^the same, whose workmanship, ex- 
hibited at Paris, received honorable mention.^^ And so, he says, his old age 
will be crowned with honour. 



ACKNOWLEDGMENT OF THE PRESENT. 
(From the Colombo Observer ^ June 23rd.) 
We have received the following for publication : — 

The Governor has received the following most gracious Letter from Her 
Royal Highness, the Princess Frederick William of Prussia, and has much 
gratification in communicating Her Royal Highness's sentiments and thanks, 
to all who took part in the offering recently presented. 
Pavilion, Kandy, June 20th, 1859. 

Berlin, May nth, 1839. 
Sir, — I am commanded to inform Your Excellency, that Her Royal High- 
ness the Princess Frederic William of Prussia, Princess * Royal of Great Britain 
and Ireland, has had great satisfaction in receiving the magnificent presents 
forwarded by you for her acceptance on behalf of the Colony of Ceylon. 
Being the work of native artists, Her Royal Highness highly admired them 
for their taste . and richness, and they are to Her Royal Highness objects 
of the greatest interest and curiosity. But they have, and ever will have, 
the gratest value in the Princesses eyes as a token of the affection and 
attachment which prevail, not only among the British residents, but among 
the native population of your Island, towards the person of Her August 
Mother, an4 which are ia s^ich a kind manner extended to herself. Her 
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Royal Highness feels truly touched by so gratifying an expression of the tie 
of sympathy connecting her with a distant possession of the British Crown, 
and I am to request Your Excellency to accept for yourself, and to convey 
to all those who have contributed to, and co-operated in the preparation of 
this offering, the warmest and most heartfelt thanks of Her Royal Highness. 
I am at the same time commanded to inform Your Excellency, that Her 
Royal Highnesss has worn the bracelets, which have been much admired, 
and has placed one casket on Her table, and sent the other to a jeweller's 
in this town, to be exhibited. 

I have the honor to be, sir, Your Excellency's most obedient servant, 

(Signed) E. De Stockmar, 
Private Secretary to H. R. H. 
To His Excellency, Sir Henry G. Ward, K. G. C. M, G., Governor of Ceylon. 



'GOLD IN CEYLON." 



REPORT ON QUARTZ REEF ON AMBLAKANDA ESTATE, 
DOLOSBAGE. 

There are two prominent quartz 'reefs crossing this estate striking N. 20*^ 
W., and having a dip of from 70' to 80° to the W. This strike nearly 
coincides with the auriferous reefs of South India, the geological age of which 
is contemporaneous with the hill districts 'of Ceylon. 

I traversed the principal reef from the Ingurugalla boundary to the opposite 
limit of the estate in the ravine near the store, as well as the greater por- 
tion of a parallel reef. I had a few blasts put in several places which were 
much weathered, in order to determine the nature of the quartz below, and 
eventually selected two places which I thought ad^nsable to examine. The 
One was in the ravine near the store which had to be abandoned on account 
of water. Most attention has been paid to the main reef standing out pro- 
minently forming a ridge, about centrally situated on the estate. In this 
ridge a large cutting has been made across the reef which is over 20 feet 
broad to a depth of over 12 feet. As the pit deepens the quartz becomes 
more compact in texture, and contains iron pyrites as. well as magnetite and 
limestone. It is also slightly chloritic, due to the presence of chlorite. In 
some parts it is laminated with hornblende and felspar, and veins of mica- 
ceous clay are met with. A large portion of the quartz is cavernous. • To- 
wards the centre of the reefs the quartz is very compact, and I think extends 
to a great depth. 

I have selected specimens of the rock from time to time and tested the 
samples. Near the surface no trace of gold was evident, but deeper down 
I met with slight traces, and the samples last taken furnish slightly better 
results— -not more however than 4 grains to the ton, which is a very small 
proportion. 

I am inclined to think that on further examination of this reef in its 
exiensipfi which is considerable, and probably even in Amblakanda, that 
gold will be met with ia much larger quantity. The reef is well defined for 
a long distance to the North and South, probably the same as that met with 
on Mount Jean. 

The time occupied in blasting has been long, and the depth to which 
the pit has been carried has but barely reached the limit I intended. The 
work is now stopped on account of the rains. 

Alexander Campbell Dixon, 
F. C, S*, B. Sc.f Honors London University. 

Colombo, 23rd June 1881. . 

[June 25th.— It is likely that Mr. W. Evans, a practical Gold Miner, will 
be engaged to follow up Mr, Dixon's exploration ia Dolosbage aad Amba- 
gamuwa,— Compilers.] 
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Pearl.— A peculiar product of certain marine and fresh water moUuecs or shell 
fish. Most of the molluscous animals which are aquatic and reside in shells are pro* 
yided with a fluid secretion with which they line their shells, and give to the other- 
wise harsh granular material, of which the shell is formed, a beautifully smooth 
surface, which prevents any unpleasant friction upon the extremely tender body of 
the animal. This secretion is evidently laid in extremely thin semi-transparent films, 
which, in consequeoi^e of such an arrangement, have generally a beautiful irridescence, 
and form in some species a sufficient thickness to be x;ut into useful and ornament-, 
al articles. The material itself in its hardened condition is called nacre by zoologists, 
and by dealers ALother-of-Pearl. Besides the pearly lining of the shells, detached 
and generally spherical or rounded portions of the nacre are often fouod on opening 
. the shells, and there is great reason to suppose theso are the result of accidental 
causes, such as the intrusion of a grain of sand or other substance, which, by irritatiug 
the tender body of the animal, obliges it in self-defence to cover the cause of 
offence, which it has is no power to remove ; uud as the secretion goes on regul- 
arly to supply the growth and wear of the shell, the included body constantly 
gets its share, and thereby continues to increase in size until it becomes a pearl. 
The Chinese avail themselves of the knowledge of this fact to compel one species 
of freshwater mussel, Unio Hyria, to produce pearls. In order to do this, they keep 
the Unios in tanks, and insert between the shell and the mantle of the animal 
either small leaden shot or little spherical pieces of mother-of-pearl. These are 
sure to receive regular eoatings of the nacreous secretion ; and after a time look 
like pearls formed under ordinary circumstances. These curious people also practice 
another trick upon these animals ; they insert small images of the Buddha stamped 
out of metal, which soon become coated with the pearl secretion, and are cem- 
ented by it to the shells; to those ignorant of its origin, the phenomenon is a 
supernatural testimony to the truth of Buddhism. Examples of these curiosities 
are to be found in many of our museums. 

A plan of making pearls was suggested to the Swedish Government by Linnaeus. 
It consisted in boring a small hole through the shell of the river mussel, and insert- 
ing a grain of sand, so as to afford a nucleus for a pearl. The plan at first succeeded 
sufficiently well to prove its practicability, and he was rewarded by a sum of money 
(£450) but it failed as a profitable speculation, and was abandoned. 

The exact nature of the secretion has never been satisfactorily determined ; 
it is, however, ascertained that it is deposited in thin films ; which overlie each other 
irregularly, and to this peculiar disposition of the plates, the beautiful irridescence 
of common pearls is attributed. This formation was a great puzzle to the ancients, 
amongst whom they were highly prized. Dioscorides and Pliny mention the belief 
that they were drops of dew or rain which fell into the shells when opened by the 
animals, and were then altered by some power of the animal into pearls. This opinion 
which, obtained all over the east, is thus charmingly alluded to by Moore : — 
"And precious the tear as that rain from the sky, 
'Which turns into pearls as it falls in the sea." 

The most famous pearls are those from the east ; the coast of Ceylon, or 
Taprobaoe as it was called by the Greeks, having from the earliest .times been 
the chief locality for pearl fishing. They are, however, obtained no /r of nearly 
the s'ame quality in other pairts of the world, as Panama in South America, St. 
Magarita in the West Indies, the Coromandel Coast, the shores of the Sulu Islands, 
the Bahrim Islands, and the islands of Karak and Corgs in the Persian Gulf. 
The pearls of the Bahrim fishery are said to be even finer than those of Ceylon, 
and the^ form an important part of the trade of Bassora. These, and indeed all 
the forei^ pearls used in jewellery, are produced by the pearl oyster. The shells of 
the molliiscs which yield the Ceylon, Indian and Persian ones, are sometimes as 
much as a foot in diameter, and are usually about nine inches. Those of the New 
World, although the shells are smaller and thicker, are believed to be the same species. 
The chief locality of the Ceylon pearl fishery is a bank about 20 miles long, 10 or 12 
miles from shore, opposite to the villages of Condatchy and Arippo on the northern 
coast. The season of the fishery lasts about three months, commencing at the begin- 
niog of February, and is carried on under Government regulations* The boats em- 
ployed »re opea, and vary in liie from 10 to 16^ tons burden ; they put out at night, 



Digiti 



ized by Google 



182 PEAKL. 

nsaally at 10 o'clock, oa a sigaal gun being fired from the fort of Arippo, and make for 
the Government guard vessel, which is moored on the bank, and serves the double 
purpose of a guard and a lighter-ship. The divers are under the direction of a manager, 
who is ciUed the Adapinaar, and they are chiefly Tamils and Moors from India. 
For each diver there is provided a diving stone, weighing about 30 pounds, which 
is fastened to the end of a rope long enough to reach the bottom, and having a 
loop made for the man's foot ; and in addition to this, a large network basket, in 
which to place the pearl oyesters as he collects them. These are hung over the 
sides of the boat; and the diver placing his foot in the loop attached to the 
stone, liberates the coils of the rope, and with his net basket rapidly decends to 
the bottom. 

To each boat there is usually allotted a crew of 13 men and 10 divers, 5 of 
whom are descending whilst the others are resting. This work is done very rapidly ; 
for, notwithstanding the stories to the contrary, the best divers cannot remain 
longer than 80 seconds below, and few are able to exceed 60. The greatest depth 
they descend is 13 fathoms. When the driver gives the signal by pulling 
the rope, he is quickly hauled up with his net and its contents. Accidents rarely 
happen ; and as the men are very superstitious, their safety attributed to the 
incantations of their shark-charmers, performed at the commencement of the fishing. 
Sir E. Tennent, however, attributes the rarity of accidents from sharks, usually so 
abundant in tropical seas, to the bustle and to the excitement of the waters during 
the fishery frightening away the dreaded creatures. The divers are sometimes paid 
fixed wages: others agree for one-fourth of the produce. When a boat-load of oysters 
has bcten obtained, it returns to shore, and the cargo, sometimes amounting to 20,000 
or 30,000 is landed and piled on the shore to die and pulrefy, in order that the 
pearls may be easily found. The heaps are formed in small walled compartments, 
the wall surrounding each being about one or two feet in height. Several of these 
compartments surround a small central enclosure, in which is a bath, and they slope 
towards this bath, and are each connected with it by a small channel| so that any 
pearls washed out from the putrefying mass by the rain may he carried into the bath. 
When the animals in the shell are sufficiently decomposed, the washing commences, 
and great care is taken to watch for the loose pearls, which are always by far the 
most valuable ; the shells are then examined, and if any attached pearls are seen, they 
are handed over to the clippers who, with pinchers or hammer, skilfully remove them 
Such pearls are used only for settinij ; whilst the former, being usually quite round, 
are drilled and strung and can be used for beads, &c. The workmen who are employed, 
to drill the' pearls, also round the irregular ones, and polish them with great sklill. 
The method of holding the pearls during these operations is very curious ; they make 
a number of holes of small depth in a piece of dry wood, and into these they fit the 
pearls, so that they are only partly below the surface of the wood, which they then 
place in water. As it soaks up the water and swells, the pearls become tightly 
fixed and are then perforated, &c. These operations are all carried on, on the spot. 

For many miles along the Oondatchy shore, the accumulation of shells is en- 
ormous, and averages at least four feet in thickness. This is not to be wondered at, 
when it is remembered that this fishery has been in active operation for at least 2,000 
years. The place itself is exceedingly barren and dreary, and, except during the fishing 
season, is almost deserted ; but at that time it presents an exceeding animated 
spectacle ; thousands of people of various countries and castes, are here drawn together, 
some for the fishery, others to buy pearls, and others to feed the multitude. They 
chiefly r dside in tents so that it appears a vast encampment. 

The pearls vary much in size ; those as large as a pea, and of gooci colour and 
form, are the best, except unusually large specimens, which rarely occur, the most 
extraordinary one known being the pearl owned by the late Mr. Hope, which measured 
two inches in length, and four in circumference, and weighed 1,800 grains. The 
smaller ones are sorted into sizes, the very smallest being called seed-pearls. A con- 
siderable quantity of these last are sent to China, where they are said to be calcined, 
and use in Chinese pharmacy. Amongst the Komans the pearl was a great favorite, 
and enormous prices were paid for fine ones. One author gives the value of a strin^i: 
of pearls at 1,000,000 sesterces, or about £8,000 sterling. The single pearl which 
Cleopatra is said to have dissolved and swallowed was valued at £80,729, and one of . 
the same value was cut into two pieces for earrings for the statue of Venus in the ' 
Pantheon at Borne. Coming to Utter time«| we read of a p««rl| in Queen Elizabeth's 
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reign, belODiring to Sir Thomai Qreiham, which waH valued at £15,000, and which 
he ia said to have treated after the fashion of Cleopatra ; for he powdered it and 
drank it in a glasg of wine to the health of the Queen, in order to astonish the am- 
hassador of Spain, with whom he had hiid a wagar that he would give a more costly 
dinner than could the Spaniards. 

During the occupation of Britain by the Romans this country became famous 
for its pearls, which were found in the fresh water mussel of our rivers. Generally 
the pearls of these molluscs are small, badly coloured, and often valueless ; but occasion- 
ally they occur of such beantv as to rival those of the pearl oyster. Some years ago, in 
the Scotch rivers, the search for pearls was prosecnted vigorously, especially by a 
merchant named Unger, of Edinburgh, who had brought Scotch pearls into great 
repute. He collected specimens ranging, as was stated, from £5 to £90 each and 
formed a necklace said to be worth £850. In Scotch pearls of the highest quality, there 
is a pleasing pinkish tint, which is very permanent. The fishing for pearl mussels is 
by no means so dangerous or troublesome as for pearl ovsters ; usually they are found 
in the beds of streams, shallow enough to wade in, and so dear that they can see the 
bottom. If too deep to remove with the hand, they are easily captured by putting 
a stick between their gaping sheilf , which instantly close upon it, and can be drawn 
out with it. So profitaUe did this pursuit become, that a great many^ persons engaged 
in it. 

Very fine river pearls, known on the continent as Bohemian pearls, are found 
in the rivers Moldau and Wottawa. There is also a fresh-water pearl fishery in 
BavariayWhere the river Utz yields at times very fine specimens. Even the most in- 
ferior pearls can only be properly polished with pearl dust, and the inferior pearls are 
powdered for the purpose of polishing and rounding the finer ones. 

False pearls are very admirable imitations, made by blowing very thin beads or 
bulbs of glass, and pouring into them a mixture of liquid ammonia, and the white 
matter from the st»Ie8 of the Bleak and sometimes of the iioach and Dace. The 
proper way to prepare the pearl-matter is first to remove the scale of the lower part 
of the fish; these must then be very carefully washed, after which they are put 
to soak in water, when the pearly film falls off and forms a sediment at the bottom 
of the vessel, which is removed and placed in liquid ammonia for future use. This 
pearl mixture, when of the best quality, is verjr costly, being as much as £4 or £5 
per ounce. For use, it is diluted with ammonia, and injected into the glass beads, 
so as to thinly coat them inside; afterwards tlie better kinds have melted white 
wax poured in, which renders them more durable. The French and (Germans {pro- 
duce in this way imitations of the finest oriental pearls of such beauty, that the most 
practised eye can hardly detect the difference. The bleak is procured in consider- 
able quantities for this purpose from the Thames and other rivers in England. 

The invention of artificial pearls is due to a Frenchmani named Jaquin, In the 
time of Oatherine di Medici, and the manufacture is now chiefly carried on in the de- 
partment of the Seine, where great improvements have lately been made, especially 
in the art of giving the irregular forms of large pearls to the glass-bulbs, and thus 
increasing the resemblance, and in removing the glassy appearance caused by the 
exterior glass coating, by exposing it for a short period to the action of the vapour 
of hydrofluoric acid. Mucilage of fine gum-arabic is also used instead* of wax, 
which increases the trauslucency, gives greater weight, and is not liable to melt 
with the heat of the wearer's body— a defect to which those filled with wax are 
very liable. 

Roman pearls differ from other artificial pearls, by having the coating of 
pearly matter on the outside, to which it is attached by an adhesive eubsiance. 
The art of making these was derived from the Chinese.' 

Motiieii-oij'-Peasl, the shells of the large bivalve mollusc, Melecujrina mar^ 
ffarifera, which also produces the precious pearls.* These shells are collected in 
vast uumbrrs in the tropical aoas, chiefly on the coast of Ceylon, Manila, Cuba, 
Panama, und the South Sea Islands. Those from Panama arc small and thick, 
and arc known in commerce as "bullock" shells; those from Manila are fiuet't 
in quality, often as much as a foot in diameter, round and flat. There are two 
varieties — the white or silver lipped and the black lipped. So enormous is the 
trade in these shells, that the imports of this country alone amounted to 3,000 tons 

* This is a curious error. Mother-o'-pearl is procured chiefly from large ehells 
of quite a different species.— Ed. 
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per annum, th« valna of which ifl nearly £100,000. Althoogh large qaantifeiai qI 
these shells are oonsamed in inlaying fauoy wood-work, papiermache and in 
makini^ knife-handles and other small ornamental objects, by far the ^eater por- 
tion 18 required for making buttons, chiefly in Birmingham. — JSrilisk ^orth 
Borneo Herald, 

To the Editor of the ** British Xorth Borneo Herald,'^ 

SiE,-~Without wishing any critioism to be implied on the Early NoticAe of 
North Borneo and Sulu from Chinese Soarces whioh were printed in your issne of 
the Ist instant, I should like to remark that I was especially struck by the weight of the 
pearl mentioned in the following passage :— '* lo the year 1421 (a.d. is supposed to be 
understood) the mother of the Eastern King (King of Sulu) sent to Oourt a brother 
of her late husband, called Paduka Suli ; he presented as tribute a large pearl weighing 
more than seven taeU" Now seren Chinese taels are equal 4,137 2/6 grains Troy« 
which if valued at the present valuation of pearls, presuming the pearl in question 
to have been of the first quality, would give the grand sum of Ml,874. In the estim- 
ation of the Chinese it may have possessed a still higher value, seeing the fabulous 
prices they sometimes put on pearls. That which Julius Osasar presented to the 
mother of Marcus Brutus was valued at £48,417 10s; and the one which Cleopatra, 
in her desire to expend in one feast a larger sum than Mark Anthony had done in hia 
most sumptuous feasts, swallowed with a draught of vinegar ; cost about £80,729 358 
4d. The pearl obtained by Philip II of Spain in 1587 from the island of Margarita 
off the Columbian Coast which weighed 2oO carats or 800 grains was yalued at gldO,UOO. 

To those celebrated pearls just noted must now oe added (if credence is to be 
placed in the Early Notices of Borneo and Sulu from Chinese Sourees) the above 
remarkable one presented by a Queen of Sulu to the Hong-Te of the Kingdom.— 
Tours, &o. Chin-Chu. 



PEARLS AND PEARLING LIFE. 
Pearls and Pearling Life. By Edwin W. Streeter, f. r. o. s. e 

(London: Geokgb Bell and Sons, i886.) 
The book before us, according to the preface, and as far as we aro 
aware, is the only work in the English language which is entirely devoted to 
the history of pearls. The introductory chapter is immediately followed by 
one which gives a brief historical account of pearls in connection with India, 
China, Persia, Palestine, Egypt, Ancient Greece and Italy, and Europe in the 
middle ages. This is succeeded by a resunu of the ancient ideas respecting 
the origin and supposed medicinal qualities of pearb, and by a few words 
on '* breeding" pearls. The next chapter treats of the diiferent kinds of pearl- 
forming mollusks, both marine and fluviatile. The writer then gives an 
account of the true mother-of-pearl shell, describing its geographical distrib- 
ution, the different varieties, its structure, the parasites found within the shells, 
and their external enemies, their method of getting rid of extraneous substances 
(stones, small shells, &c.) accidentally introduced within the valves of the 
shell, and the uses to which the mother-of-pearl is put. The sixth chapter, 
although headed ••The Origin and Formation of Pearls,'* also refers to the 
different kinds, such as hotUon pearls, baroque pearls, and coq de perU^ the mode 
of life of the oyster, the positions in which pearls are found, &c. It also 
treats of the qualities which regulate the value of pearls. The next chapter 
gives a short account of the Sooloo Archipelago, the natives as pearl divers, 
and their method of dredging. Then follows a good description of the fisheries of 
North-West Australia and Torres Strait, and this is succeeded by an interest- 
ing chapter entitled " Pearling Life at the Present Day," which is practically 
descriptive of pearling expeditions made by Mr, Streeter's vessel, the Sree Pas 
Saif^ from Singapore to the Norlh-West Australian coast and the Sooloo Archi- 
palago. Chapter XI. is devoted to a condensed account of the pearl-fisheries of 
Ceylon and Southern India, and this is followed by a resume of what is known 
respecting the fisheries in the Persian Gulf, the Red Sea, on the west coast 
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of North America, and at the West Indies. Pearls produced by shells which 
inhabit the rivers and lakes of Great Britain and foreign countries are described 
in Chapter XIV., and the artificial production of pearls by the Chinese is 
also here referred to. The different kinds of coloured pearis, and the mollusks 
which produce them, are then treated of. In the succeeding chapter the most 
famous pearls of both ancient and modern times are recounted, and the immense 
sums at which some of them were valued are stated. Chapter XVII. gives 
the history of the remarkable cluster of pearls known as '* the great Southern 
Cross pearl," which was exhibited in the West Australian Court of the Colonial 
and Indian Exhibition, and valued by the owners at 10,000/. The next and 
concluding chapter is devoted to the value of pearls, and shows how their 
worth has varied in this country at different periods from 1671 to the present time. 

A map is then introduced showing the principal pearling regions. In 
an appendix, the works bearing on the subject which have been consulted by 
the author are enumerated, and a full index completes the volume. 

Mr. Streeter has brought together a large amount of information which 
will be of interest to the general reader, for whom especially, and not for 
the scientific, the work has been written. The most original material is com- 
prised in the part extending from the seventh to the tenth chapter. The chap- 
ter devoted to the Sooloo Archipelago contains some details which, although 
interesting in themselves, are rather foreign to the subject of the work. 

The same observation applies to the account of the constellation Cn/x 
AustraliSy or Southern Cross, introduced in the sev&iteenth chapter. 

As far as we have noticed, the various opinions and statements set forth 
in the work are mostly accurate. It may, however, be questioned whether 
** there is perhaps no instinct implanted in the human breast more powerful 
than the love admiration," for is not that of self-preservation supposed to 
regin supreme ? We would point out that the. term Lamellibraftckiata is now 
supersed by that of Pekcypoda^ and with good and sufficient reasons is 
adopted in the latest and best manuals on conchology. The bathyraetrical range 
of bivalvs far exceeds the stated limit — 200 ^atI}oms — specimens having been 
obtained by the Challennger and, other deep-sea exploring expeditions in depths 
ranging as low down as 2,900 fathoms. 

The book is printed in good legible type upon toned paper, but the pic- 
torial portion mars the rest. The plates illustrating the Afalleus^ the MeUagrifia^ 
the UniOi. the Pinna, the Strombus, and the Turbimlia are simply execrable. 
They are printed upon a fearful black ground (one almost expects to see 
" Sacred to the memory of," &c.), inclosed by a thin white line with ornamental 
corners, and seem to us to have a most common appearance. We cannot sec 
one redeeming feature in them, the drawing and colouring of the shells being 
equally bad. If another edition is called for, fresh and accurat illustrations 
should he provided. — E. A. S. — Nature, . 

[The pearl shells are beautifully engraved in Tennent's Natural History 
of Ceylon. — Compilers.] 



THE METHOD OF COMPUTING THE VALUE OF PEARLS 
AT MADRAS. 



Pearls are sold at a certain stipulated price per chour as the parties may agree. 

Seed pearls or such as are below 600 sieve are sold by the ounce Troy 
or other weight. 

The chour is more or less valuable as the pearls are more or less perfect 
or agreeable to existing taste. 

At Madras, pearls are strung in lengths nearly about that required for a 
woman's necklace. Of these strings any number composed of similar pearls 
and of the same number are collected into a bunch or bundle. 

24 
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To determine Ihe value of any string or bunch of pearls, any string is selected 
and cut from the bunch with as little spare silk as possible ; this is weighed very 
nicely by an Indian weight called Manjelin, 20 of which ma^e i Colliujee. 

The relative values of pearls are in proportion to the squares of their 
weights, according to which the chour is always calculated from the standard 
of I pearl weighing i Manjelin being nearly equal to £ of a chour. 

Pearls are distinguished by the sieve or searse through which they have 
passed, and by the number of such which will weigh a CoUinjee. Thus a 
certain sieve will pass pearls of a manjelin each precisely, and this may be 
called 20 sieve. 

I pearl of 20 sieve is equal to f chour sieve and I coUinjee is equal to 

15 chours. 
chour sieve i colinjee 7^ chours 
do. I do. 5 

do. I do. 3i 

do. I do. 3 

do. ' I do. li 

do. I do. I 

This small table may serve to show the relative value of pearls, but is 
formed from my own idea and may, therefore, err. 

When buying by the manjelins the following rule will lead to the number 
of chour: — 

Put M for the weight of single string in manjelins and fractions. 
„ N - for the number of pearls on a string. 
,, S for the number of strings of the same kind in a bunch. 

Then 't^- is always equal to the number of chour in a bunch and if 

3M'VS 

V be put for the value of i chour then -j-^j — will give the price of the 

bunch. These Algebraic forms may be thus reduced to Arithmetic rules : 

1. multiply the number of manjelins by itself and the product by the 
number 3 and this last product* by the number of strings. 

2. Divide the last product by 4 times the number of pearls on a string, 
the quotient will be the number of chour in the bunch. 

3. The number of chour multiplied by the number of pagodas per chour 
will give the value of the bunch. 

The weight in manjelins generally including fractions, it becom'es opicrose 
to calculate by simple Arithmetic ; therefore, the following method by logarithms 
is preferable : — 

1. To the constant logarithm (of i or) 9,87500 add twice the logarithm 
of the^ number of manjelins in one string, and the logarithm of the number 
of strings in the bunch, reject 10 from the index of the same. 

2. From the above sum of logarithms, subtract the logarithm of the number 
of pearls on a string, the difference will be the logarithm of the number of 
chour in the bunch. 

3. To the logarithm of the number of chour, add the logm. of the price per 
chour, and the sum will be the logm. of the price of the bunch. Thus for example : — 

I have a bunch of pearls consisting of 3 strings. Each string has 98 
pearls and weights 17 7/'^ manjelins, or precisely 100 grains at 12 pagodas a 
chour, I wish to know the number of chour and its value? 

Constant logm... .. ... ... ... ... 9,87500 

177/16 or 17,437 manjelins its logm. ... ... ... 1,24147 

The same repeated ... ... ... ... ... 1,24147 

3 the number of strings its logm. ... ... ... 0,47712 

The sum reiecling 10 ... ... ... ... 2,83506 

93 the number of pearls on a string ... ... ... 1,99123 
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Given the number of choar 6^ / 
12 the number of pagodas per chour 

The vake of the bunch is 83^ pagodas 



0,84383 
1,07918 

1 ,92301 



In order to have a certain check on native merchants as well as to know 
the value of pearls at any time, I sought the value of a n\anjelin in the 
Calcutta Directory where it says the raanjelin is i| carat, of which 572 
make an ounce Troy. This would mat:e Ine manjelin be to the grain Troy 
as 19 to 24 nearly, which is wrong. But an experiment shewed me that the 
string in the above example weighed precisely ^00 grains Troy. So that each 
raanjelin is nearly equal to 52 grains ; and a single pearl weighing 6^ grains 
is equal to I chour from which the following rule is deduced substituting ^V 
for M in the form before given j^ fi^r^ ^ number of chour and this multiplied 
by V will give the value. The above rule by logarithms is applicable to the 
ease when weighed by Troy grains substituting the constant logarithm 8,35763 
for that before given, and using the weight by grains instead of manjelins. 



Constant Iqgm . ... 

100 grains 

Do. 

3 strings 

98 pearls on a slrinjg^ ... 

Give 6,975 chour 
12 pags. per chour 

Give 83 7/10 pagodas 



8.357^3 
1,00000 

2,00000 
0,477" 

233475 
1,99123 

0,84352 
1,07918 

1,92270 



or 83 pag. 31 fan. 40 cash the value of the bunch of three strings. 

In 1812 the price per chour varied between 9I and 10 pagodas for the 
larger pearls which generally sell for less the chour on account of the few pur- 
chasers for such valuable articles, but those from a grain and half down to 
those of 1/5 of a grain each when perfect sell dearer as being in constaat dc- 
raand. These could be had from 9 to 12 pagodas per chour, they have been 
sold to pursers of Indiamen for 15 pagodas and those not of the best kind. 

In purchasing by the chour J per cent may be allowed tare for the silk 
on which they are strung, but this is such a trifle as need not be looked after, 

I do not know at what size seed pearls are so called, but I imagine when 
about 600 or 700 sieve, these are strung' in the same manner as the others, 
and are sold by the ounce weight, but the merchants at Madras attach large 
tassels of silk to the bunches which are weighed in with them and a certam 
percentage allowed on this for tare. These tassels may generally be reduced 
one-half and then allow a tare of ten per cent. 

Good seed pearls are most valuable in proportion to their price when they 
are good— for they are always in demand— they may be bought from 9 to 5 
pagodas the ounce and are worth in England from 8 to lo guineas. 

The rules above given are absolute, but tables might b- made which would 
render the operation quite simple. 



Cornelia, 15th Nov. 1812. 



\V. O. 



Digiti 



ized by Google 



\m GOLD AND GEMS. 

GOLD AND GEMS. 

Tuesday, March I5tb, 1887 ; Sir George Birdwood, m.d., ll.d., k.c.i.e., 
C.S.I., in the chair. 

The Chairman, in introducing Mr. Phillips to the meeting, said : — I have 
to congratulate the Society on his having kindly consented to prepare and read 
the paper for this evening — "The application of Gems to the Art of the Gold- 
smith." The firm of which he is now the head was founded more than fifty 
years ago by his father, Robert Phillips, who was the regenerator of art-gold- 
smiths' work in this country, when it had fallen into its deepest abasement, 
between the close of the great war with Bonaparte and the ascension of Queen 
Victoria to the throne of vie United Kingdom. He spent most of his life, as 
his son has since done, in travelling throughout Europe for the yearly improve- 
ment of his art, to which he gave his entire devotion, and in which he gained 
the greatest distinction for himself and his country, earning the highest jury 
awards at the Great Exhibition, of 185 1, in London, the Universal Exhibition 
of 1855, at Paris, . and the 1862, London, and 1867, Paris, International 
Exhibitions. At the Paris Exhibition of 1878, he was a juror, Aors concours. 
He received also the decoration of the Legion of Honour from the Emperor 
Napoleon HI, and the Crown of Italy from King Victor Emanuel, as marks 
of their personal recognition of his uuique reputation as an English art jeweller. 
His son, Mr. Alfred Phillips, in succeeding to his father's business, has been 
worthily walking in his father's footsteps, to the great gratification and pleasure 
of all who, like myself, have enjoyed the hereditary friendship of his family. 
But not only has a thoroughly practical dfid most interesting paper been pre- 
pared for us to-night by Mr. Alfred Philips. Through the courtesy of several 
of his patrons, it will be illustrated by some of the noblest and choicest works 
that, during the past ten years, have been produced by Messrs. Phillips Bros, 
and Co. A rare delectation has, in this way, been provided for this evening's 
meeting, for which all present will, I am sure, be sincerely grateful to the 
Duke of Westminster, Lord Revelstoke, and Sir W. McCormack, and the other 
noblemen and gentlemen who have helped to make up the enchanting display. 

The paper read was-r- 

THE APPLICATION OF GEMS TO THE ART OF THE 
GOLDSMITH. 

By Alfred Philifs. 

My subject being one of the series in furtherance of the views, and I have 
a right to say the £>pes, cherished by the Applied Art Section of this great 
Society, that the impetus of art application, wisely directed, be imparted to the 
various industries at present more or less flourishing in this country, I have 
had in constant view, while compiling the various fact which I now venture 
o sub mit for your consideration, the desirability of chiefly addressing myself to 
those applications fittest for the existing age and its requirements. 

I do not propose, therefore, to recapitulate this evening an absolute chrono- 
logy of the application of gems from the earliest periods, but elect to base 
my remarks with reference to the progress of goldsmithery upon the traditions 
which have survived from a comparatively recent period, namely, the early part 
of the iSth century, when precious stones came into liberal employment, finding 
their chief use as objects of personal adornment, distinct from the mystic and 
religious purposes to which they were applied during the earlier ages. 

That gems were firstly so employed was doubtless due to their extreme 
rarity, inestimable price, and the consequent impossibility of their becoming 
articles of familiar commerce. 

To the archaeologist and the historian there is, without doubt, much that is 
vitally interesting in the use of precious gems and amulets thioiio:hout the 
early ages; and, so far as we are concerned to-night; there is' this much 
which is indispensable to our argument, namely, the well known fact of the 
ever- increasing estimation in which gems have been held since the days of 
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Moses, under whose rale we know them to have been used, whatever may be 
the controversy as to their form and nomenclature, as priestly adornments. 

The breastplate of Aaron may be considered as a species of regalia, 
illustrating, as Crown jewels do, priceless possessions, beyond the purchase of 
individuals. 

For identical reasons, the greatest interest must attach to the accession of 
Constantine, whose crown is accepted as the earliest instance of the jewelling 
of the chief symbol of empire. 

From that time forward, we note the everdeveloping luxury in the regalia 
of all civilised and indeed many half -civilised nations, and we may thereby 
admit the fact that so far, throughout successive centuries, the Crown jewels 
of European nations have furnished the chief outlet for gems of abnormal size 
and value. By the same token, barbaric nations have absorbed into their regalia 
gems of corresponding importance in their more primitive forms. 

Again, archaeological ly speaking, nothing should surpass our interest in the 
engraved signets of Greece, at the remote period of 600 years before Christ, 
as well as, even at that early age, the production in rude form of some of 
the nobler gems, such as rubies and sapphires, besides those others which, from 
their inferior hardness, are classed to-day under the semi-precious category, as for 
example amethyst, chrysolite, coral, amber, and opal. 

Before abandoning the subject of early engraved gems, my own experience 
impels me to deny, in common with L«ssing and other authorities, the existence 
of any admitted engraved gem of the early Greek period cut in a Irue ruby, 
for the simple reason that this finest quality of corundum cannot be satisfactorily 
incised by means of the punctum lapidis of the ancient engravers, which was 
nothing more than a lower formation of sapphire, of white or pale blue colour, 
said to have been found in the Island of Cyprus and imported into Greece 
under the name of adamas, for the primary purpose of gem engraving. 

The punctum lapidis efficiently engraved the many gems of inferior hardness to 
itself, such as banded agates, sards, jasper, and the like, as well as the softer 
pellucid gems, as, for example, garnets, chrysolites, and formations of quartz. 

It will easily be conceded that the diamond, if known at all in Pliny's 
time, was neither susceptible of manipulation by any art of cutting then existing, 
nor was it, in its crystallised form, applicable to the extensive intaglio engrav- 
ing which the Greeks are known to have conducted. Without absolutely denying 
the treatment of the commoner qualities of sapphire by such a process in the 
earlier period, I should, with Mr. King, regard with extreme suspicion an 
incised work in fine sapphire ascribed to that age. 

In support of my view, the ancient Greeks are known to have employed 
for ornament the true sapphire (Hyacinthus) in most cases, not only uncut, but 
barely shaped and crudely polished on the upper side only. 

The two renowned gems, cut in sapphire, which once graced the Marlborough 
collection, belong to a later period, when the diamond was known as an incisor, 
the one bfeing a portrait of Caracalla, a.d. 211, executed during the six years 
of his reign, and the other a head of Medusa, which conveys to me the impres- 
sion of having been cut with the diamond. Both these gems possess the brilliant 
finish which only the diamond can impart. 

Extravagant use was made of the gems and precious metals in Solomon's 
time, both in the secular cause and that of the magnificence of the temples 
and the priests. The gems, which had been more of mysteries than merchandise, 
were, in advance of the times, gradually becoming objects of commerce. 

Large application was made of precious stones during the reign of Alexander, 
especially those of Indian origin, the uie of which was no doubt prompted by 
the more educated craftsmen who followed in his wake through Eastern dominions. 

The anxious student, desirous of tracing back to early sources the application 
of precious gems, finds himself continually checked by the utter ignorance of 
their technology which prevailed from the time of Moses to fur beyond the time 
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of the Romani possessing themselves of Asia and Africa. Then it was» as w 
all know, that the lavish use of precious stones, under Imperial rule, grew to 
be such an abuse that it was needful to frame laws curtailing that luxury, which 
was fatally contributing to the decline of a great empire. 

Even under Constantine and his successors the technical acquaintance with 
the gems had scarcely improved, but they were better manipulated and more 
extensively applied. 

A more reliable supply of gems had created increased familiarity with their 
general characteristics, and led onwards, by successive steps, to the assiduous 
attempts which were made during the Christian era to satisfactorily deal with 
the diamond as a finished gem. 

At last, in the early part of the 15th century, this desideratum was accom- 
plished. Diamond cutting may then be said to have inaugurated a great industry, 
while the real foundation had been thereby established for the application of 
finished gems, manufactured, if you approve of that term, out of the rough material, 
in something approaching the perfect development of today. 

Before approaching the subject of the modern applications of the gems, it 
seems proper that some reference should be made to the general history of the 
ruling varieties which, in all ages, have constituted the staple commerce in 
precious stones. I refer, naturally, to the diamond, the ruby, the emerald, and 
the sapphire. 

The so-called diamond of the Septuagint was no doubt the jasper. This 
may be the more readily conceded, practice having taught us that the diamond 
of Aaron's breastplate could not have been the diamond of our time, inasmuch 
as it was engraved. The engraving of the diamond, then absolutely unknown, 
is even in these days a necessarily imperfect process, savouring more of the 
abrasion of a gem than of its legitimate manipulation. Diamond engraving 
should be stigmatised as the unprofitable accomplishment of the ruin of a gem, 
which, unlike its fellows, depends iolely upon its unrivalled lustre, and should 
be condemned with all other misapplications of skill. 

The diamond is deservedly the foremost of the gems. My subject being 
that of application, I cannot too soon remind you of the commencement of its 
' general employment as a finished gem in France during the first quarter of the 
15th century. The use of the diamond continued with unabated extravagance 
throughout the succeeding reigns of the French kings, especially that of Francis 
T., who not only encouraged its production, but the art of applying it to personal 
ornament. 

All of us can feel how powerful an impetus was given to the art of the 
goldsmith when men like. Cellini were welcomed to the courts of great monarchs, 
and there treated with friendship and liberality ; neither is it difficult to ascribe 
a reason for the rapid spread of the jeweller's arts of Italy and France to the 
other countries of Europe, once the great example of their protection had been 
set by monarchs. 

I pause for one moment to reflect upon the relative luxury which heralded 
the employment of diamonds in the 15th century. When we consider that in 
1 42 1 the revenue of England was under ;£"56,ooo of our money, and that of 
France apparently not in excess of that amount; when, in 1428, such a reverse 
as that we experienced at Orleans was sufficient to cripple our finances, striking 
the first blow at our power in that country, we need not ask ourselves why 
the sumptuary laws were soon after established. 

We need not wonder that the luxury of an Agnes Sorel, or a Duchesse 
d'Etampes, could menace the resources of an entire dynasty, inestimable, for 
all that, as we have found the art traditions of those days. 

Diamond cutting was practised in Paris, to. a small extent, in the early 
part of the 15th century, but it is easy to perceive, from the specimens handed 
down to us, how primitive was the result, as compared to the magnificen 
manipulation of today. 
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As an industry already worthy of the name, it was conducted at Bruges 
towards the end of the same century, whence, we are told, the apprentices once 
more migrated to Paris, some of them also founding establishments in Amsterdam, 
the present centre of the diamond industry. 

Cardinal Mazarin, a lover and enthusiastic collector of gems, protected 
and regenerated the art of diamond cutting in Paris during the second half of 
the 17th century. Since the year 1800, the Dutch industry may de said to 
have triumphed over all others. From that time diamond cutting has never 
been an important trade either in London or Paris, in both of which capitals, 
however, work of the highest perfection continues to be carried out. 

Mr. Coster, formerly at the head of the diamond cutting industry of 
Amsterdam, considers that the unprecedented quantity of 2,500,000 carats of 
diamonds are now annually cut in that city. We must admit this to be an 
illustration of expansion, unequalled in any other trade since 1800, when the 
same city scarcely averaged an output of 15,000 carats. 

There seems to be some justification for this gigantic estimate, inasmuch 
as motive power, now so easily obtainable, permits some 2,000 independent 
workmen to operate in their own homes, outside the sphere of- statistical ob- 
servation. From data, however, which I have collected in Amsterdam while 
compiling the facts for this paper, I find that the city is known to employ 
8,000 skilled splitters, cutters, and px)lishers, producing an average during the 
last five years of 20,000 carats per week, x>t 1,040,000 carats per annum. At 
this moment it is believed that Amsterdam, in its, regular workshops, is turn- 
ing out 1,500,000 carats per annum. 

It may truthfully be said of remarkable diamonds, up to the recent time 
of the Cape discoveries, that their value was vastly overestimated. It seemed 
as if, because they were far beyond the reach of ordinary buyers, there could 
be no harm in over-stating their value to an extent simply based upon their 
weight, but with little reference to the actual quality of the gems, 

A glaring instance was Rom6 de Plsle's estimation of the Braganza diamond, 
weight 1,680 carats, which he says was worth ;f 224,000,000 sterling,- or about 
;^8o sterling per carat for the multiplicant of the square of its whole weight. 
This is aside from the fact that the Braganza has never been proved to be a 
diamond. 

Again, the OrlofF diamond* of the Russian sceptre, weighing 193 carats, 
was, in the year i8oo, supposed to be worth ^^'4,854,728 sterling although its 
actual cost was 135,417 guineas. 

The monster rose diamond of the Great Afogul weighed 279 carats, and 
was valued at 380,000 'guineas, and so on, until we come to the Regent, 
weighing 136^- carats, and valued at 208,333 guineas, although its actual cost 
was half that amount. The most palpable absurdity, however, is Dutens' valuation 
of that uninteresting gem, the Sancy, weighing 55 carats, which he states to 
be much above 25,000 guineas. I can find no contemporary estimate of a 
diamond of similar weight at more than ;t9,5oo. 

The foregoing instances apply exclusively to the diamonds of the various 
Kast Indian localities, known in our markets as "Golkonda," which had been 
explored since the time of Alexander, and which had yielded, the total supply 
of these gems until the Brazilian discovery in 1720. 

The East Indian diamonds are by many authorities said to have been of 
finer quality than those of more recent dicovery. While I do not share that 
opinion, I admit that they yielded a larger proportion of pure gems, and that 
they are both denser and harder than any others. I am confirmed by Thomas 
Collingwood Kitto as to their greater hardness, and by personal experiments 

* Orloff paid the merchant from whom he obtained this gem the sum of 
£1)0,000 in cash, besides giving him an annuity of i£l,000 a year. It may interest 
you to know that the true name of the *^ Orloff " stone is said to be ^' Koh-i- 
Xi\r," or ** Sinai,"— Bpwjn W, Stbrkter, 
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with reference to specific gravity. Ellicott's exhaustive experiments in 1795, 
and those of Page, published in 1855, both prove the Oriental diamond to be 
of greater specific gravity than the IJeazilian gem. 

If one may judge by the superb old parures of Golkonda diamonds still 
extant, and eagerly sought after, the assertion may be accepted that East India 
yielded a larger per-centage of white stones. Indeed, it is well known that 
the various shades of yellow and cinnamon coloured diamonds were infinitely 
rarer before the opening of the Brazilian mines, and even then comparatively 
seldom, until the Cape mines produced an abundance of this particular class 
of diamond. 

It would be impossible to frame a reliable estimate of the quantity and value 
ul diamonds exported from India under British rule, as there was freelrade in 
diamond seeking. The supply of Indian diamonds is now most uncertain, no 
noticeable quantity having been brought to this market for the last forty years. 

The discovery of diamonds in Brazil in 1720 was followed in 1721 by the 
export of 173,000 carats to the European markets. As may be supposed, the 
value of diamonds considerably declined for a time, until the increased supply 
had, ipso facto, created relative application and demand. Shortly afterwards the 
Brazilian Government having assumed the working of the mines, the industry 
was successfully conducted until 1880, when the Cape diamonds, which were 
produced at a much smaller cost, reduced Brazilian mining to a minimum. 

The present total export of diamonds from Brazil does not exceed 24,000 
carats, of which it is estimated that 30 per cent, are of pure water, as against 
20 per cent, of the same quality from South Africa, where, however, the crystals 
are found of much larger sizes than they ever have been in Brazil. 

It cannot too emphatically be asserted that the qualitication of ** Cape dia- 
mond " applied to the South African gems as a term of reproach, should now 
and for ever be retracted by those persons who, knowing better, have been 
foolish enough to propagate such nonsense. 

Cape diamonds furnish, to-day, fully 95 per cent, of the European supply, 
which alone is sufticient to uphold them in public estimation; It is true that 
colourless diamonds have been found, in the smallest proportion in South Africa, 
but it is equally beyond dispute that large numbers of the whitest and most 
faultless diamonds are exported from the Cape, while the mass of material is 
conspicuous, whether white or coloured, for its brilliancy. 

Disparagers of South African diamons were usually interested in supplies 
of rough from other localities, and continue to fear that the public mind having 
been so industriously prejudiced against all dinominations of African diamonds, 
purchasers would hold aloof if the goods were fairly represented. 

It is not generally known that, during the first fourteen years of its career, 
the then most prolific of South African mines, the Kimberly, put out more 
diamonds than all the other sourceis of supply combined had produced since 
any record had been kept. Diamond mining commenced in earnest at the 
Cape in 1871, and developed with marvellous rapidity. Upon the authority 
of Mr. J. B. Finlason, chief inspector of diamrond mines, I give the following 
statistics : — In 1880, the usual digger's claim, 31 ft. square, was equal to the 
unprecedented value of ;^32,ooo, readily realised. In 1874, the total shipments 
from the Cape amounted to ;^5,ooo,ooo sterling. The Postmaster- General reports 
that between January ist, 1874, ^ind December 31st, 1877, the net weight of 
diamonds sent to England by post amounted to one ton. The Government 
returns of duty paid on diamonds, shipped from September, 1882, to February, 
1884, amounted to ;!f 4,428,157, and weighed 3>i 7,226 carats. 

In connection with the developing use of precious stones, but more especially 
the diamond, it is impossible to overrate the significance of the Table of 
Statistics given below, for which I am indebted to the painstaking courtesy 
of Messrs. Tiftany, the eminent goldsmiths, of New York. 

These gentlemen have used their influence with the Government of the 
United States of America, in order to procure the most perfect form of tabular 
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information, vouched for up. to February 24 of the present year by the Chief 
of the Bureau of Statistics of the Treasury Debt. It will be at once recognised 
that America is the only country capable of furnishing such unquestionable 
evidence 9f the large increase in the application of diamonds since the Cape 
discoveries revolutionised the whole trade. 

Not only are precious stones duty free in the chief European countries, but 
no record is kept upon which it would be safe to found even an approximate 
estimate of their consumption. 

STATEMENT 

Showing the value of Imported Precious Stones for consumption in the United Staiesy 

together with the rates of duty on each kind^ during the year ending June 30th, 

. 1867, to 1886 inclusive. 
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I elect to refer conjointly to the ruby ai\d sapphire, because although no 
two denominations can more considerably vary in commercial value, they form 
the . same body, diifering only in colouring matter. The ruby, at any rate 
since 1700, has remained the most highly valued of the gems. A ten carat 
ruby, at that time, was worth ^1,300- 

I possess the record of the sale of a twenty carat ruby for ;^8,ooo, or 
considerably over double the value in 1700. About the year 1800, fine rubies 
of one carat were valued at about 10 guineas, but a six carat stone was recorded 
to have been sold for yf 1,000. It is not uncommon, in these days, to obtain 
£lSo for a specimen riiby of li carats. 

From these facts it is easy to conclude that fine rubies prohibit current 
application, but it should be remembered that artificisll prices refer only to gems 
of^ the true '* pigeon blood " colour, untainted either by brown or violet. The 
high price of the ruby is likewise due to the uncertainty of the supply, and to 
the hoarding of the principal gems by Eastern princes. 

It will be interesting to mark the influence upon rubies, once European 
control shall be definitely established over the Burmese mines. There are 
those who assert that these mines, scientifically worked, are destined to yield up 
a vastly increased quantity of this most precious material. If this were verified, 
rubies must diminish in value, but, on the other hand, a flourishing trade 
would spring up, as was the case with sapphires when the prolific discoveries 
in Kashmir reduced by 50 per cent, their market value, and admitted their 
application to jewellery within the reach of moderate incomes. Others affirm 
that the Burmese ruby mines, which have been uninterruptedly worked from 
early ages, are exhausted with reference to important gems, and that rarely 
is a stone produced of more thaii half a carat. My own experience shows this 
to be an exaggeration. On the interesting occasion of my report to the Indiaa 
Government upon the Burmese loot, I found, on the contrary, that a very large 
proponion pf the rubies exceeded half a carat in weight. Of the quality, how- 
ever, I must say that not one-hundredth portion was suitable for facetting, or 
for the European market. If such may be taken as representative of the 
Burmese supply, it seems right to conjecture that slight cheapening influence 
will be brought to bear upon rubies of high quality. 

The sapphire, as I have said, is anotner coloured ruby. It is curious to 
note that blue-tinted corundum has always occurred in larger quantities than 
red. The sapphire, which once was next in value to the ruby, is to-day the 
cheapest of the major gems, and yet from its intrinsic beauty, and unrivalled 
blue, colour, its disappearance would be to the art goldsmith a greater misfortune 
thaa that of either the ruby or the emerald, neither of which seem to have 
enjoyed the sape sentimental association as the sapphire which, among many 
U9es» we constantly find employed as an episcopal gem. 

Commercially viewed, the sapphires, both blue and yellow— the last known 
as Oriental topazes — were almost of identical value about the year 1700. In 
fact, the value of all sapphires below 30 carats was even less than it is to-day. 
Here we have reference to ^parcels of stones averaging 6 grains at 40s. per 
carat, and to a fine 30 cara't sapphire valued at ^^400. About 1830, sapphires 
began to rise to exorbitant prices, which were maintained until about six or 
seven years ago,- when the large quantities of rough brought from Kashmir and 
Slam literally glutted the markets, which scarcely yet can be said to have recovered 
their normal condition. If the supply be fifty times greater than at the begin- 
ning of last century, the demand created by the very cheapening of sapphires 
is practically certain to stay further decline in value. As an illustration of 
the plenteousHess of sapphires, I recently received in one and the same con- 
signment I1300 stones, weighing 4,626 carats, the sterling value of which was 
;^i|S,$^o, or an average per carat of £^ 12s. ijd. 

The emerald, or smaragdus of the Latins, is one of the most beautiful, although the 
softest of the precious gems, easily fusible with borax into a colourless glass. The huge 
emeralds of Pliny and Theophrastus must have been either crystals of beryl— 
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known to occur of a large size, and of which the emerald itself is the preckms 
type — or else masses of green quart?. The true emerald occurs in crystals seldom 
over one inch in length. The Indian emerald has been applied both to signets 
and personal ornament alike in Ancient Greece, Italy, Egypt, and Arabia. 

It must not be confounded with the so-called Oriental emerald of India, 
which is nothing: less than a green ruby or sapphire, characterised by its sap-green 
colour, and, however curious as a gem, undeserving of the appellation of emerald. 

The extraordinary rise in the value of this gem since the year 1700 has 
known many fluctuations. The basis of valuation up to 1 710 was one quarter 
of the price of table diamonds of same weight, or about 3s. gd, per grain. 
A lo-carat emerald was worth about jf 160. From 1720 to 1780 the quantity 
of emeralds brought to the European markets had so largely increased as 
materially to diminish their value. At the end of last century rough emeralds 
were sold at the following approximate prices: — Inferior small, 20s. per oz. 
troy ; medium small, 40s. per oz. troy ; fine small, £S per oz. troy ; fine medium 
small, ;fio per oz. troy; while the very best rough, in larger sizes, fetched 
only jCiS per oz. troy, equal to 151 J carats. 

Parcels of emeralds, now very rare, of medium colour, are offered at from 
;f 10 to ;£'i5 per carat. I have purchased small emeralds of good colour, within 
this month, at £6 per carat. 

I should like to dissipate an idea frequently entertained by amateurs that 
the commercial value of many of the abnormal specimens of emerald on record 
is in proportion to their size, as for example, the Duke of Devonshire's emerald, 
weighing 1,360 carats; Duleep Sing's emerald, measuring 3 in. by 2 in.; and a 
large sexangular emerald recently looted at Mandalay which while its weight 
approximates to 200 carats, is distinguished by size but not quality. 

THE MINOR GEMS. 

I regret that time this evening onl^ enables me to sketch the outline of 
a chapter* always dear to the art goldsmith. The application of the minor or 
aesthetic gems, as they are often called, has possessed a peculiar attraction to 
the craftsmen and purchasers of many ages. • 

It is true that from the times of early Greek art most of the gems enjoyed 
their mythology, but it is no less a fact that the important group of semi- 
precious gems, classed by their commercial value to-day, seem to have been 
those most involved in the legendary fable pervading the Christian era. The 
exquisite tones peculiar to these gems of. lesser value establishes them as a 
separate category when compared to the magnificent or acknowledged gems. T^heir 
natural beauties could not fail to endear them to the artist in search of that 
which is best adapted to the harmonies of the cittfu^ cento, 

I do not think it possible for any gem to arrogate a greater ^rt value, for 
example, than the amethyst, worn in the Middle -^es as an amulet^ and pre- 
servative in battle, besides being one of the pious or episcopal gems, invariably 
to be seen in the shrines, frequently centring the bisnop*s morse, Incrusted in 
the chalices of Italian and German art— in short, playing its part wherever it 
was desirable to impart serious beauty or dignity to the property of the Church. 

To say that the amethyst, because it is only a beautiful variety of coloured 
crystal, should descend from its eminence as an. art gem, ^^ould be to assert 
that which no artist could feel. If it were only as valuable as the sapphire, 
it is easy to believe that its popularity would be even greater. 

Then we have the chrysolites, the topazes of various hues, the beautiful 
family of the garnets, Oriental varieties of which ranked with gems of higher, 
order rather more than a century ago. 

The peridot, which is worthy of a denomination of its own, other than its 
generic name of chrysolite, in spite of its softness, ranked with the ||ems from 
the 15th to the end of the 17th centuries, doubtless by reason of its perfectly 
artistic colour. 



Digiti 



ized by Google 



m 'GOLD AOT) OBMB. 

What is more beautiful in nature- than the opal, and what thore discreditable 
to the age of sober materialism in which we live, than the baseless conspiracy 
to attribute Gonsequences of misfortune to the wearer. The Hungarian opal ranked 
with the principal gems when it was an article of familiar commerce in our 
markets, but now that a quite modern slur has been cast upon this lovely gem, it 
has naturally fallen in value to a considerable extent. Surely a gem which 
in ancient times was held in the highest repute, first for its beauty, and then 
because its very own mythology constituted it a harbinger of love and goodwill 
among men, should, in these days, triumph over the silliest of silly prejudices. 

The selenite, or moonstone, deserves notice as a lesser gem of great beauty, 
Thereis hardly a stone admitting a greater variety of applications, the admirable 
softness of its tint enabling both coloured gems, diamonds and enamels, to 
happily be associated with it. I have sought to demonstrate this by the various 
example I am submitting to you to-night of the semi-precious gems in their 
applied forms. 

Of the unmounted gems shown to-night, I would instance the unique specimens 
of beryls which recently passed out of my hands into the collection of a 
noble patron of art, to wiom I am greatly indebted for the opportunity of 
displaying representative beryls such as no museum has acquired. 

I am likewise indebted to Lord Revelstoke for the interesting opportunity 
of exhibiting, t^ you the sapAir merveilhux of Egalit6 Duke of Orleans, for 
many years an ornament of the Hope collection and in addition to its remarkable 
history, a conspicuously beautiful gem. 

Another great patron of the precious gems has enabled me ' to show you 
a remarkable parure of brilliants, assembled by me during the past year, the 
perfect brilliancy of which testifies at once to the quality and manipulation 
of South African diamonds, 



APPLICATION. 

At the present moment the beautiful lapis lazuli is sharing unmerited oblivion 
in common with onyx and, in short, most of the opaque and semi-opaque 
stones, upon which alas we had learned to rely no less than the great classic 
goldsmiths of Rome. We valued them beyond price as a consistent accompaniment 
of plain gold work, of that high order which lacks repose, in conjunction 
with the flashing gems. 

' When I look back to the magnificent results obtained by those golden 
ornaments at a comparatively recent date, I can but lament, whatever the cause 
that classic goldsmithery should practically have become a joy of the past' 
Irresistibly developing as is the patronage of the pellucid gems, I grieve to 
think there should no longer be sufficient large-heartedness to enable such 
priceless traditions to abide with us, in the once cherished form of sober and 
dignified personal ornaments. 

Classic and, indeed, art goldsmiths' work, both that which was plain and 
that adorned by the various ^ems consistent with its character, was introduced 
into this country as an industry by my lamented father, Robert Phillips, about 
half a century ago. The travelling companion through Italy of Owen Jones, 
Digby Wyatt, John Gibson, and two geuerationi of ihe Castellanis, he was 
not ^ow to perceive, with reference to his own art, the benefit likely to result 
from a radical improvement in the public taste for jewellery, either reproduced 
from antique or mediaeval sources, or conceived in the spirit of those ages. 

From that time, until some, eight years ago, the good work proceeded, 
under the auspices of my father, an enthusiastic untiring revivalist, who accomplished 
his object with the disinterested feeling of an old master, rather than a man 
influenced by the ratio of its commercial success. 

It must not be understood that this art of reproducing classical jewels, 
and accomodating them to modern uses, was heartily responded to at the out- 
set of my late father's labours. It came as a surprise, not to the few cultured 



Digiti 



ized by Google 



GOLD AKD OEMS. 197 

penonSi bat to the many who had never asked themselves why personal ornament^ 
should be endowed with a sentiment, a meaning, in short, a life of its oWn. 
Emblematical ornament stood sadly in need of regeneration. Its introduction 
found the current taste of this pountry at a very low ebb, powerfully pre- 
judiced, as it was, in favour of the utterly nondescript style which prevailed 
at that time and for many years afterwards. 

I am sure that you will agree with me, that no more fitting occasion than 
the present could be found for the expression of my gratitude to Sir George 
Birdwood, our chairman this evening, for the valuable information he has im- 
parted to me during the past seven years, with particular reference to symbolical 
jewellery. 

The art of symbolism, which must not for one moment be dissociated from 
that of the goldsmith, indeed deserves a fuller share of recognition at my 
hands than circumstances permit to-night. Inasmuch as this interesting subject 
is being fully developed by Sir George Birdwood himself, in an enlarged work 
on the industrial arts of India, which he is now preparing for the Press, I 
shall not explicitly refer to communications which have been made to me in 
confidence. Briefly noticing Sir George Birdwood's views, which so far have 
been most ably stated in his already published works on Indian art, I may 
say that, he considers jewellery other than symbolical to have no mison <Pftret 
and to be unmeaning as mere ornament. 

What is there which better conveys the influence of emblematical art than 
Shelton's able definition— that it is a picture imaging forth a truth or lesson 
by some figure or scene, a picture representing one thing to the eye and another 
to the understanding, and a device charged with some moral instruction. I 
have always held emblematical ornament to be the root of all decoration, and, 
therefore, attributable more or less to every style, however primitive or debased. 
Such a belief should set every thinking goldsmith longing for the promised 
grammar of symbolisms. Sir George Birdwood gives an astronomical origin to 
nearly every conventional design in ancient jewellery and indeed art generally, 
and even goes so far as to say, in which I cannot myself agree, that the 
breastplate of Aaron is of the nature really of a zodiacal palladium. 

Once that prejudices had been partially conquered, success was not greater 
than had been anticipated. The apogee was reached at the Paris Exhibition 
of 1867, from which point a gradual, but uninterrupted, decline must be recorded 
in the popularity of jewellery of the Greek, Etruscan, and Roman types, but 
not so, happily, of those which were based upon the various schools distin- 
guishing the Christian era. 

The richest field of research afforded to the art goldsmith, and that which 
has never ceased to command allegiance, is the Renaissance. Upon this is 
destined to be founded all that is worth calling art, in the prospective periods 
of the goldsmith's craft. Here is the true basis of the art of the goldsmith, 
the enameller, the jeweller, and the chaser, all of whom merged- into one man— 
in Cellini's person, the facile prlnceps of his craft. Here are the veritable 
treasures of tradition, to which the apprentice may turn with the certainty that 
his time will be well spent, his labours fruitfully repaid. The workman once 
capable of interpreting this school is master of his craft. 

However capricious may have been the public taste since the inauguration 
of a style and method which might consistently be called the birth instead 
of the re-birth of art, with regard to the destinies of the modern goldsmith, 
support has never been absolutely wanting. Unreal or bastard styles have 
flourished meanwhile, one knows not why, but have as surely died out from 
lack of that imperishable quality of design persuading all decoration alike in 
the 15th and i6th centuries. 

The revival of the Glyptic arts went hand in hand with those of the 
goldsmith, the one becoming the natural coadjutor of the other ; the one, as it is 
to-day with the precious gems, creating and sustaining the demand for the other. 
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Eaamelling upon gold» i^th all its beauties and mysteries of p^duckion, 
seemed, as if by magic, to have developed into a well-nigh perfect art, in 
potent and inseparable allian£fe with that of the goldsmith. Truly mysterious, 
as of the alchemists, were the secrets of the old enamellers. Each possessed 
the valuable fruit of his own discoveries, before manufacturers provided the 
vulgar supply of orthodox colours which has done so much to check the 
patient invention of the individual. Now, as then, to a lesser degree of courscj 
we seekers promote individual experiment to our utmost power, devoting ourselves 
again and again to the improvement of our colours and the alloys of gold most 
favourable to their production, until it seems that in this important directioQ, 
we have little more to learn. 

If we except the emamel painting of Bordier's and Petitot's schools, as 
well as some of the conceptions, though not the process of Limoges, all good 
judges will admit that the technique of the Renaissance has not only been 
reached but surpassed within the last hundred years. 

The specimens offered for your inspection tornight aiford evidence of British 
development of translucent enamels, second to none which have been founded 
. upon the almost invariable champleve of the Renaissance. I do not propose 
to call your attention to existing technical processes, either of chemistry or 
application, involving a_s they always do the vested interests of proprietors who 
have expended much time and money in their cause. Our wish is to stimulate 
to useful sacrifices of time and talent those whose capability is unquestioned, 
and those who have never fairly tested their powers, or have preferred to rely 
upon the monotonousi all but automatic sources of supply, open to the current 
goldsmiths trade of this country. 

If the admirable combinations of enamels, with the technically imperfect 
gems of the Renaissance, constituted the delight of the exalted few who could 
possess them, and, to this moment, continue to be more eagerly competed 
for than any other class ,of precious relics, why should we despair of successfully 
founding upon them others as beautiful. Are we not backed by infinitely 
greater facilities, in every sense of the word, and by appliances, which had 
they existed in the 15 th century, would perhaps have rendered our task hopeless. 

Few, indeed, of our skilled craftsmen are artists by intuition, in spite of 
the golden opportunities afforded by South Kensington, with its unrivalled 
exemplary museum, its schools of art, and numerous beneficent dependencies. 
The valuable opportunity, therefore, now presenting itself to the Applied Art 
Section of our Society for encouraging competition by the skilled workmen, 
doubtless, will be heartily responded to, and may be confidently expected 
to confer a lasting benefit, firstly upon the operatives themselves, and next 
upon their employers. The primary condition of such competition, it goes without 
saying, should be purity and originality of conception, based upon the character- 
istics of a given school, accommodated with taste and judgment to modern 
purposes. It would be well if such designs were capable of enrichment with 
the irreproachable gems of our age, and, if they tended, in many instances, by 
the combination of beautiful translucent enamel to develop this comparatively 
neglected branch of the goldsmiths' art in England, encouragement in which, 
especially in the experimental sense, has absolutely depended upon one or two 
recognised masters only. 

For myself, I may say that I have never ceased striving in that direction 
since 1862, although I have been annually reminded that the result of each 
year's labour, from a purely commercial point of view, could not have failed 
to be much more remunerative, had the similar amount been expended in the 
production of inartistic, mechanical ornaments, repeated ad nauseam. 

The '* Applied Art Section " needs by its labours equally to enlist the 
sympathies of workmen and employers, for is it not conceded under the only 
possible conditions of a great art industry, dealing with gems, and, therefore, 
inseparable from the consideration of papitil, that the eaterprise protecting and 
directing skilled labour into proper channels, is of far greater importance to 
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the general community than the instrumentat hand itself. For example, nobody 
suspects me, or other patrons of labour in a similar position, of creating, with 
our own hands, the art works which we call into existence. The educated 
master of this age, although he does not pass his life at the bench, accord- 
ing to the custom ef his predecessors of the Renaissance, is, nevertheless, a 
technically practised man, who has been taught his trade in the workshop, and 
therefore knows what fine application is, and how to direct it. It would be 
both undesirable and impracticable for masters to sacrifice to manual labour 
time which, by the modern u^uages of commerce, they are compelled to devote 
to business, to study, and to journeying over the principal portion of the globe, 
in search, as we have been, of fresh treasures of application, and the further 
development of our art. 

In offering prizes, therefore, for the competition of skilled labour, due 
regard should be shown to the masters who have given rise to the skill 
of the competitors, who, in a word, have created the demand for their work. 
This may possibly be by means of an honourable diploma, acknowledging 
their share of service in the good cause, or any but a pecuniary distinction, 
which they would value little, and consider more fitly bestowed upon the com- 
petitors themselves. 

I seek to demonstrate to you, from the archives of my own house — and 
you have seen it verified by Falize and other pioneers of art in gold, perhaps 
more strikingly than by the Castellanis, the immortal disciples of ancient 
crafts— that it is the duty of every intelligent master to embrace all the 
meritorious schools of design. In training the apprentice, it has always seemed 
to me indispensable first to improve his acquaintance with an art by patient 
and textual reproduction ; but once the head and hand are accustomed to their 
work, to encourage — in preference to the servile copy of a jewel, however beauti- 
ful — the creation of those which, while preserving the purity of style, are yet 
original conceptions ; in short, such works as, under equal conditions of gems 
and their manufacture, might have been carried out in their respective bygone 
centuries. The accommodation to our wear of the grand schools of the 15th 
and 1 6th centuries, whatever the temptation of archaeological considerations, ' 
should not suffer the use of gems of inferior quality or primitive manipulation. 

Pre-eminent, therefore, among the applied gems of the cinque cento is the lovely 
but perishable pearl, the sole unaided gem (if gem it should be called), the 
solitary example of skin-deep beauty, incapable and gloriously independent of 
improvement at the hands of man. 

Goldsmiths as a class, not only in this country, but also in France and 
' Italy, appear to be growing unmindful of a great precept of the Renaissance, 
reposing- in them the responsibility of creating taste for jewels of particular 
schools, which, alas ! for want of a general determination, an understanding — 
in a word, a confederation of art and artists— are allowed, with all their valu- 
able teachings, to lie dormant, or only to be regenerated by a *very few of 
their number, in the cause of the small constituency, always faithful to art, 
and, like its great patrons of old, incapable of cherishing sudh glaring mis- 
applications as bid fair, once more in our annals, to usurp the lead. All 
praise to our chairman to-night, and those with him, who first conceived the 
necessity for our Section of Applied Art, which embodies, as a pledge of suc- 
cess, the expert commercial element always ready, under the auspices of this 
Society, to assist in the furtherance of British art and commerce. 

At this moment of universal depression in the staple trades of our country, 
of such giant industries as, in proportion to their own prosperity, are capable 
of reflecting either joy or sorrow upon the arts, and especially updn those arts 
of luxury to which we are now addressing ourselves. It cannot too well be 
understood, nor too fearlessly asserted, that English hands can and do produce as 
fine work as money can procure in any part of the globe. English workers 
are those, at any rate in connection with this trade, who most readily adapt 
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themselves to work of a new or experimental character. Under such few of 
the mas ters as are encouraging them to depart from the beaten track, they 
are already adapting themselves to work which, ten years ago, would have 
been declined by them as the province of specialists abroad. 

I am proud, as an Eoglishman, to say of the applications which are before 
you now, that they are initially conceived and carried out at home, and that sounder 
and better work could not b5 produced. 

Having said, on behalf o£ my workmen, that which I am entitled to say, 
I beg leave to abandon to your competent judgment the outcome of my con- 
ceptions. It is deeply to be . regretted, notwithstanding our advanced appli- 
ances in all branches of these trades, that whereas unlimited amounts of money 
are forthcoming for the purchase and preservation of the goldsmiths' work of 
the cherished centuries, not even an attenuated proportion of the sums so ex- 
pended is now applied in pure encouragement of art in gold. 

The pleasing exception, whether as a result of trade depression, or the 
apathy of art patrons, is to • receive the commission to execute a fine work of art 
in gold, of the jewelled and enamelled type, such as might be considered a 
diploma, and one of the monuments of a house subsisting as we all do upon 
reputations and skill. The purchaser of these days desires apparently to limit 
his acquisitions to such articles as may, by the enterprise of certain masters, 
be found in a state of readiness. Artistically speaking, this is as unfortunate 
for the buyer as the seller. ■ 

The goldsmith, feeling himself not only cramped in the field of his in- 
vention by the dearth of commissions, but seriously hampered by the capricious 
tyranny of fashipn, naturally only provides such articles as in his judgment, 
good or bad, are likely to fme ready purchasers. 

S «.d is the reflection that the destiny of the goldsmith, both here and with 
our c >^Vtured neighbours of France, should be swayed by the fashions of a. con- 
spira cy of modisUs^ whose distorted conception of female adornment, by common 
consetit, is allowed to sit in judgment upon a nobler and more enduring art. 
It is true that exaggeration of the size of jewelled ornaments has departed, I 
hope for ever; but, as a consequence of the modiste^ veto, we are threatened, 
for the present, with the absolute eradication of jewels from female adornment. 
Indeed, the proportions of such ornaments as are to-day admissible by the strict 
regulation of fashion, are such as seriously to endanger the proper expression of art. 

The staple articles of present adornment are the brooch and the armlet, 
reduced, if one would slavishly comply with the dictates of fashion, to such 
meagre limits, that a fair opportunity is not afforded the designer of express- 
ing either the style or detail of his art. Earrings, for example, after thousands 
of years of unquestioned popularity, are menaced with nothing short of extinc- 
tion. It is not an exaggeration to assert that there is not a single tradition of 
all the beautiful earrings, whether of Greek, Etruscan, Roman, or Renaissance 
origin, which can be reproduced in its entirety with , any hope of popular sale. 

Against better judgment, the goldsmith is compelled to trifle with his art 
by adopting, here and there, a section of the whole, so as to squeeze a 
semblance of the reality into the pitilessly small space allowed him. Bracelets 
of nearly all the antique types are at a proportionate disadvantage. But the 
despaij of the artist reached its climax when the pendant was, for many years, 
ostrac\sed by fashionable society. The graceful pendant, the veritable type of 
the goldsmiths' Renaissance, however often wc riiay be forced to make a brooch 
of it, remains a pendant still. Happier days, at last, seem to be dawning 
for this most consistent jewel, now again reasserting its empire. Once more 
may the treasures of tradition be safely consulted, both the noble cap jewels 
and pendants of the Medicis or Valois, and the valuable legacies of Holbein, 
Zucchero, and Jehannet, those faithful translators of the goldsmith's skill. I 
have taken refuge in the royal and knightly collars of the Renaissance, where- 
in the grandeur oif reposing art reflects much beauty upon imperfect gems. 
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in the confident hope that, ere long, they must assert their superiority, 
as vehicles for gems, over those senseless perversions which offend consistency. 
The general history of the arts, even without especial reference to this important 
chapter, shows that the career of the true goldsmith, always beset by difficulties, 
was never more so than now. The plethora oi the precious gems, offering 
perpetual temptation 'to abandon art in simple favour of gaudy phantasy, 
is a great but by no means insurmountable dimculty. There is no reason why 
a constituency, numbering the millions of London alone, viewed as the centre 
of the art industries of Great Britain, should not support t|ie worthy schools of 
her goldsmiths as well as jewellers. It seems evident that, if they, as parties 
to the contract, will only aihere to principle, London will not fail to respond, 
- more and more initiated as she shall be into the mysteries of the crafts, by the 
grateful influence of her technical schools and art societies. 

I will not for one moment discourage the liberal application of precious 
stones to articles of personal ornament, but I would have them consistently 
dealt with. In the interest of the wearer, as well as the producer, more regard 
should be shown to form and meaning. Why should diamonds not be massed, 
unaided by enamels or gold, in many of the forms of the Renaissance ? 
Surely their effect as gems would not suffer, and the jewels so produced should 
comniand more patrons than others, however beautiful the material, which were 
unsupported by conventional art. It is both impossible and undesirable to 
attempt to check the empire of the gems, which have become the ruling destiny 
of our art, and, therefore, a condition of its existence. To those who would 
say that the splendid gems of this century contributed in a measure to the 
disturbance of traditional composition, I would reply that if such gems had 
been available in the earlier centuries, undoubtedly they would have been employed, 
much in the same fashion as the imperfect stones of these periods. Even 
admitting that such applications, while preserving their artistic character, might 
to some extent have been modified with especial regard to the use of such a 
gem as our plenteous diamond (then only in a partial state of existence), . the 
inexorable fact remains, and its observance is a condition of our continued 
prosperity ; that the gems of this age have become a paramount consideration. 

Gems must be lavishly employed in response to universal demand, but 
should be applied with more and more judgment; with more and more feeling 
for the decorative principle, if the modern goldsmith aspire to a share in the 
glorious traditions which have elevated. his craft into an art. 

The scope of my paper forbids my entering into the arts in gold as dis- 
sociated from gems. By any foregoing observations I must not, therefore, be 
understood to imply a want of veneration for an art so really beautiful that, 
were its principles more generally observed, would not only deserve, but re- 
occupy, a foremost rank in public estimation. I do perceive the unconquerable 
love of that which is sparkling in the perfection of modern gems. Natural 
inclination to gaudiness demands, therefore, unexampled discretion on the part 
of the goldsmith, whose aim it is to steer the course imposed upon him by 
the 19th century, with its inexhaustible supply of gems at last withjn the grasp 
of all classes of society. 

Now that the gems are absolute, there is, something of despotism in their 
sway, which warns the goldsmith that prosperity depends entirely upon their 
judicious application. Le^ us therefore conspire to train the Workman to a tasteful 
exercise of these combined arts. Philosophically we shall grieve over the at- 
tenuation, if not in years to come the virtual disappearance, of unaided art in 
gold. When we have lamented that its staunchest patrons, possessed by fashion, 
are now untrue to their old allegiance, we must even so acknowledge the potent 
attraction of the gems, alluring us to departure from arts which had the reason 
of their being in the forbidding price of precious stones. 
. 26 
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I have said much in the catise of our craft, and of those who have Ti{>held 
its dignity throughout many centuries, to the present day ; but I should fail in 
the duty of a champion of the numerous British goldsmiths, who are honourable 
observers of principle in the manufacture of their wares, if I hesitated to say 
that the unjustifiable debasement of the precious metals applied to personal 
ornament, excepting only a Tew insignificant articles protected by tne law, 
has grown to be a terrible abuse in this country. This practice, I am 
persuaded, has done more to check the development of our branch of British 
industry than all the causes of depression combined. By its agency an unfair 
competition has been allowed to arise between that which is fraudulent and 
that which, being of sterling quality, could, under paternal legislation, create 
for itself a market all over the civilised world. 

The principled producer is absolutety beaten out of the market which he ' 
himself has created by the immoral trash tolerated and legalised by our defective 
law of Hall-marking. The want of a simple but stringent Act, compelling 
the Hall-marking of all articles of jewellery vended within the British dominions, 
is, firstly, inflicting ruinous injustice upon those manufacturers who, under the 
voluntary system, have never manufactured bad gold ; and, secondly, has firmly 
implanted in the minds of foreigners frequently our markets, the conviction 
that all British wares alike are made of the or anglais, or debased gold, than 
which they do not know of a more damaging qualification. It would be found, 
without doubt, whenever the constituted authority elected to grapple with this 
blot upon our system of manufacture, that the heads of all the foremost 
houses were unanimous in the opinion that such a guarantee, both to English- 
men at home and foreigners abroad, would alone suffice to bring about increased 
prosperity in every department of the trade. 

It has been my privilege, as an advocate of compulsory Hall-marking in 
Great Britain, to address reports both to the Indian Government and, some 
time back, to the Goldsmiths' Company of London, 

I sincerely hope that the day is not far distant when we may look for- 
ward to such an enactment as will not only confirm the good quality of home 
manufactures, but check the importation from the Continent of vast quantities 
of rubbish, produced expressly for our markets, of a quality so vile that it 
cannot re-enter the countries of its origin. 

DISCUSSION. 
Mr. Leopold Pam said he had listened with very great interest to Mr. 
Phillips's able paper, and had learnt a great deal from it. 

Sir William McCormack said he had listened to the paper with much 
interest, and was glad to hear about the beautiful things of which Mr. Phillips 
had spoken so eloquently and well. Precious stones, as they all knew, had 
exercised great fascination over all peoples and in all ages, and there was 
not much likelihood, if any, that these fascinations would diminish. He thought 
those present, after inspecting the beautiful things which had been brought 
together that evening for their entertainment, could say that, in their own 
case, these, fascinations were not likely to diminish. 

Mr. Foster Graham thought Mr. Phillips had opened up a very wide field 
for consideration. The question of improvement, upwards or downwards, was 
very important to anyone engaged in the manufacturing industrJ^ He rather 
dissented from Mr. Phillips's views as to trusting to the workmen for any 
special improvement, believing that it was to the employer in art industries 
that they must look for improvement, not merely in the goldsmiths' art, but 
in every kindred art. If the employer was not technically, practically, and 
artistically educated, his staff of workmen would never become art-workmen. 
That, however, was a question which he would leave for others more competent 
than himself to deal with. He was also deeply grateful to Mr. Phillips for 
the many suggested ideas which he had imported into his paper, and which, 
when reflected upon, could not fail to lead to much improvement. 
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General Brine said he had beea in all the conn'ries alluded to bjr Mr. 
Phillips, and had seen most of the gems which had been mcniioned. The 
missionaries, who were the forerunners of civilisaiion all over the vorld, 
generally got hold of the gems, which they sold lo travellers in order to 
support their missions. - 

The Chairman said he should not wish the discussion to close without 
justifying his opinion that " the breastplate of Aaron,'' was of the nature of a 
zodiacal palladium. Josephus ("Antiquities of the Jews," m. vii., 5,6,7) 
by implication, frankly admits it. But he (the Chairman) had come to this 
conclusion not so much from the study of old world books as from lung 
acquaintance with the people of India, and their traditional arts; and no one 
who had lived familiarly among them could ever for an instant doubt the 
original talismanic, palladial, {)halacterial, prophylactic, alexipharmic, or therapeutic 
character not only of all jewellery, but of all decorations. Coloured stones, 
beautiful flowers, and line feathers are not used in India primarily for ornament, 
but because they are sacred to some god the wearer would propitiate for his 
or her antidotal defence. Our whole pharmacopoeia, including the British 
Pharmacopoeia, hiis really originated in this way. The officinal plants were at 
first only 36; that is one for each of the 12 leading, and 24 subsidiary {" decani," 
"24 elders") constellations in the sun's path or '* zodiacal " circle. In conformity 
with their number also, the human body was divided into 36 parts, and when 
men fell ill they gathered and used, not chemically and physiologically, but 
alexipharmically and therapeutically, some suitable preparation of the plant 
sacred to the divinity presiding over the limb of organ affected. Pharmacy 
means literally " enchantment," and " therapeutics, '* the worships of the gods ; " 
or cure by faith in the divinities of certain plants. Now that we have distilled 
them off as essences, and precipitated them as alkaloids, and can weigh and measure 
them out with the nicest exactitude, we despise "the prayer of faith," and even prosecute 
those who still put their trust in it. He was first led to suspect the zodiacal origin of ' 
" Aaron's breastplate " from its obvious resemblance to the Hindu and Buddhist 
talismanic amulet known as the fiava rattia^ or ** nine gems." This famous 
amulet, which is universally worn in India and Burniah, refers in India, in 
a secondary sense, to the nine poets [cf : the Pleiades or seven tragic poets of 
the Court of the Ptolemies] of the Court of the mythical Hindu king, Vik- 
ramaditya, B.C. 57 ; but in its primary sense, the only sl^nse in what it is understood 
by the Buddhists of Ceylon and Burmah, it refers to the seven planets, Saturn, 
Jupiter, Mars, Sol, Mercury, and Luna ; the triform moon [cf : " the triple 
Hecate " Tergemina] being represented in it by three gems instead of one. 
In Burmah this amulet is always shaped as a conventionalised *eight-leavcd lotus 
flower, typifying celestially the octagonal heaven, and terrestrially the octagonal 
earth ; and is invariably set with the same gems, viz., the sapphire representing 
Saturn ; the topaz, Jupiter ; coral, Mars ; the ruby, in the centre, Sol ; the 
diamond, Venus; the emerald, Mercury; and the moonstone, the waxing, the 
pearl, the full, and the catseye, the waning moon or Luna. In India, on the 
other hand, the nava ratnay or ftao-ratatty is always represented as a square, 
in fact, as a horoscopic square, obviously its most ancient form ; while the 
stones with which it is set vary in almost every province; for, and in con- 
sequence probably of its wide association with the " nine gems " of the Court 
of Vikramaditya, its planetary chai^cter has become very much obscured 
among ignorant Hindus; as that of the horseshoe ornament with its seven 
gems, so much affected by horsey men, has passed out of popular recognition 
among ourselves ; and that of the combined circle and crescent-shaped brooch, 
with its five pendants, has been forgotten by the Arabs and Turks, although 
it • has descended to them directly from the Chaldeans, who were the great 
inventors of astrological mineralogy, and, indeed, of all ouranographical sym- 
bolism, whether spiritual or material. The vault of heaven, the womb of 
najture, with its included constellationary life, and, above, all, the aeven guardian 
I (Continued oh pagt 206.) 
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{From page 203.) 
planetary, and twelve guardian zodiacal dirinities, is what is represented by the 
horseshoe, the ftava ra(na, and by the ark, and other similar symbols. The 
heaven above us is at once the celestial Mount Ararat, and the celestial ark 
which survives the deluge of time ; it is the palladium and shield of the universe ; 
and the horseshoe, and the ftava ratna are magical images of it, that is talismans, 
and of the highest defensive and remedial advantage when worn as amulets, 
a word [cf : hamal " a bearer,"] which means a thing " borne " round the 
neck, arm, wrist, fingers, waist, or ankles, or on the head, or hung from the 
ears, nose, or shoulder \si\hamala " a sword "j. "The breastplate of Aaron'' 
was, in my opinion, just one of these amulets, only it was a zodiacal instead 
of a planetary palladium. Everyone will now admit that the description of 
the Heavenly Jerusalem, in the Book of Revelation [xxi. 19-20] is derived 
from Chaldean astrology. Anyhow it is not original, but taken from the far 
older Book of Tobit. In this description, which I have long wished Mr. Phillips 
to reduce to terms of jewellery, for it would make a magnificent and most 
eloquent brooch, the 12 stones of "the New Jerusalem" are identical with the 
12 stones assigned froni the earliest traditioa to the 12 signs of the zodiac. 
The number 12, like 7, is still everywhere in the East talismanic, and always 
refers to the 12 signs of the zodiac, just as 7 and 9 do to the 7 planets; 
the sacredness of the number 9, however, has another and older origin also, 
in which it is associated with the number 10, namely, in the 9 solar — that 
is, 10 physiological, afterwards distinguished as lunar, months of 28 days each 
of human gestation. The physiological month of 28 days, and the physiological 
year of 10 months, were far older than the astronomical month and year, 
as was therefore also the sanctity of the numbers 9 and 10. The great difficulty 
presented by " Aaron's breastplate " is in determining the stones of which it 
was made up. They were most probably absolutely identical with those form- 
ing the foundation of " the Heavenly Jerusalem ; " but this cannot now be 
settled, as the tradition on the subject has long been uncertain, and every 
translation of the original Hebrew names of the stones is in consequence 
altogether conjectural. This difficulty will be at once understood by a glance 
at the tabular statement A on p. 204. The next difficulty is in assigning the 
12 stones — ^which we should always call by their Hebrew names — to the 12 
tribes they are intended to represent. Josej^us says that the names of the 
sons of Jacob were engraved on the stones, beginning with the odeni of Reuben 
and ending with the jaspeh of .Benjamin, in the order of their birth; but as 
will be seen from the tabular statement A, this does not correspond with the 
order of the generally accepted Rabbinical tradition. In dwelling on this 
difficulty, and considering that the breastplate was most probably a similitude 
of the heavens,' like the tuiva ratnay and that the distribution of the 12 tribes 
in Palestine, like that of the 12 cities in each of the Etrurian States, mi|;ht 
be on a horoscopic basis, he (the Chairman) sought the clue to this distribution 
in the order of the encampment of the tribes of Israel in their trines, as given 
in Numbers ii.*; the trine of the East being Judah, Issachar, and Zebulon ; of the 
South, Reuben, Simeon, and Gad ; the West, Ephraim, Manasseh, and Benjamin ; 
and of the North of Dan, Asher, and Naphtali. All this is set forth in the following 
tabular view, B, of the 12 tribes of Israel, in the camp order (Numbers ii.*) showing i ts 
* By countiDg the stones" appropriated to the twelve tribes in tne order 
of the tribes given in Numbers ii., but beginning with the south side, instead of 
on the east as in Numbers ii., and going round by east to north, and ending 
with the west side, we get the order of the stones in their four rows, as given 
in Exedus xxviii. 17^—20. The order of the tribes in Numbers ii. is from east to 
south, and round by west, and ending with north. ^ It will be observed that the 
three tribes who lost the privileges of their prior birth, x,e.y of Reubeu, Simeon, 
and Gad [in place of Levi], are in the camping order of Numbers ii., relegated 
from the east, the post of honour, to the south ; and that the six more favoured 
tribes of the twelve correspond in horoscopic position with the six diurnal signs 
of the sodlao^ and the six less faroured laribea with the nocturnal. 
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correspondence with the 12 signs of the zodiac in their quarterly trines (the 
diurnal trines East and- West, and the nocturnal North and South), as elucid- 
ating the arrangement of the 12 stones of Aaron's breastplate (Exodus xxviii. 
17-20), and its zodiacal symbolism. Here beginning with the south side, and 
reading off backward by the east and north to the west side, the Hebrew names 
of thfe 12 stones assigned by tradition to the 12 tribes, arrange themselves in 
four rows exactly in the order given in Exodus xxviii. 17-20. This explains 
the order of the stones therein given, and contirms the tradition which has 
always assigned the odem stone to Reuben and \ht Jaspeh to Benjamin, the 
only two absolute identifications of the whole 12. It is to be observed also 
that the camp order of the « tribe, when "registered" with that of the 12 signs 
of the zodiac in their trines, as a horoscopic square; that is with Aries, Leo, 
Sagittarius, on the East, the post of highest honour; Virgo, Capricorn us, and 
Taurus, on the South ; Libra, Aquarius, and Gemini, on the West, and Scorpio, 
Pisces and Cancer, On the North ; it will be observed that this " registration " 
places Judah in the sign of Leo, "the Lion of Judah." Moreover, the six 
favoured tribes occupy the six diurnal signs; that is, the dominant tribes ap- 
propriated them to themselves; while the six other tribes are found in the 
nocturnal signs; that is, were relegated to them. Observing tfiis, it is im- 
possible, irrespective of anything further to go upon, to avoid coming to the 
conclusion that " Aaron's breastplate " was a four-square figure of the heavens, 
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and specifically a zodiacal palladium ; which was worn as an amulet, and used 
us an oracle, after the manner of Dr. Dee's divining crystal. He (the Chairman) 
felt so convinced of this that he would arbitrarily translate the Hebrew names 
of the breastplate stones by those of the foundation stones of " the New 
Jerusalem," as given in Revelations xxi., in every instance in which there can 
be no reasonable doubt of the tribe to which they appertain. There were 
however, wider and deeper reasons for his holding this view. Recent anthropo- 
logical and antiquarian research had taught us that the religious sentiment 
exhibits itself at first in those degraded forms of polytheism which have been 
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generically described by ethnologists under the term of animism, and which in- 
elude such developments as fetishism, aetavism, or the worship of ancestors, and 
phallicism, or the worship of the reproductive powers of nature. Among the Cau- 
casian races this low animist worship of the visible world was gradually raised tp 
the higher forms of nature worship, of which the two principal are sabaism and 
polytheism; Sabaism, so termed from the Hebrew isebaoth, " armies," appUqd partic- 
ularly to "the host" of heaven, asttal and, angelic, is the worship of the 7 planets, 
and 12 signs of the zodiac, and of the stellar bodies generally, and oi^igjlnated in the 
studyofchronometricastroJQomy among the Chaldeans, who from the first incorporat- 
ed with it the older phallic worship of their country. Its chief stronghold npw 
is in China; but its influence is to be tracfed evejywhere in the Old Worhij 
not only in the ancient paganism still surviving in popular superstitions and 
folklore, but in the abstrusest of modern ecclesiastical dogmas, for the Hebrews 
were altogether Chaldean by culture, if not in race, . arkl in the sacred Script- 
ures handed down by them to their spiritual heirs in Eastern and Central 
Asia and in Europe, show themselves to have been inspired in every stage of 
their religious development by the supernatural conceptions and poetic imagery 
of Mesopotamian sabaism, which reaches its highest flights in the theologised 
astrology of the Book of Daniel and the Revelation of St. John the Divine. 
At first the Chaldeans would seem to have worshipped the stars generally and 
indiscriminately, and only gradually to have singled out the more remarkable 
"kenspeckle" constellations for special adoption, such as the Great Bear, the 
seven asterisms of which first gave to that number its immemorial noliness.^ 
Then, as they came more and more accurately to mark the succession of the 
months, and, later on, of the years, by the courses of the moon and sun, 
these ruling planets became successively the predominant deties of Sabism. But 
, the Chaldeans did not onl^ regard each separate constellation, and, indeed, 
each separate asterism, as a distinct' divinity, they also conceived of the entire 
expanse of the starry firmament above, with the green earth* lying outstretched 
beneath as a corporate God, one and indivisible; the Macrocosm of Pytha- 
goras, which, as their ouranography became perfected on the basis of the ex- 
isting zodiacal and planetary system, they, under the existence of the phallic 
ideas still prevailing universally in the East, figured as an immaculate virgin 
mother ; as a fruitful tree planted by the river of eternal life ; as a holy 
mountain, the mountain of the gods (/>., the celestial Mount Zion, Mount Meru, 
Mount Olympus, &c., having each its terrestrial counterpart on earth) ; and as 
a heavenly city [fCnmou tutsis^ j^ammafttia moenia mundi^ "the Heavenly Jeru- 
salem," &c.). This imagery, which if not suggested directly by mural paintings 
or mosaics, could have been conceived only by one who was a born master 
of decorative design, has determined all subsequent religious poetry and sym- 
bolism, and much ecclesiastical doctrine in the West, and every traditional 
motive of the ornamental arts of the East and West. It may be said. Indeed, 
that there is scarcely a coherent ornament in art which is not derived from 
the Chaldean symbolism of the "Tree of Life," and of the 7 planetary and 
12 zodiacal gods; and more than that, from their actual graphic presentment 
by the Assyrians and Babylonians. The veneration attached to certain numbers 
has its origin in the same source. The 7-fold planets. 

"The lampads seven 
That watch the Throne of Heaven," 
let the Chaldeans. to esteem the unit 7 as the holiest of all numbers. There- 
fore they established the week of 7 days, and built their temples in 7 stages. 
Therefore also the city of Ecbatana was surrounded with 7 walls; and the 
temples and places of Burma and China are 7-roofed. Therefore 7 stars were 
given to the Pleiades; and 7 rivers had to be found for Vedic India, and 7 
hills for Rome, and 7 mouths for the Nile ; and the world is said in the Bible 
to have, been created in 7 days ; the clean beasts to have gone into the ark 
ia 7's; and Balaam offered 7 rams and 7 buHocHs on 7 altars; and the children 
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of Israel daily marched round the walls of Jericho for 7 days; and Elisha 
bade Naaman wash in Jordan 7 times ; and under the Levitical law every 7th 
day, and 7th month, and ^7th year, was sabbatical, and a succession of 7 
sabbatical years was follot^ed by the year of Jubilee, which brought the sab- 
batical cycle to completion. Hence, as Josephus distinctly states, the candle- 
stick of the tabernacle of Moses was 7-branched ; and in the Book of Revelation 
the churches of Asia, &c., are 7; and there are 7 Christian virtues, and 7 
deadly sins; and 7 sorrows of Mary; and 7 journeys of Christ; and 7 divisions 
of the Christian day ; and 7 champions of Christendom. Likewise 7 wise men 
of Greece; and 7 sleepers; and 7 wonders of the world; and 7 metals; and 
7 precious stones; and 7 notes of music; and 7 nails in a horse shoe; and 
7 cuts and guards in fencing. The 1 2-fold signs through which the sun passes 
in a solar year made the number 12 divine. Therefore the sons of Jacob 
are 12; and there were 12 loaves of shew bread, which Josephus explicitly states 
•'denoted the year, as distinguished into so many months;" and t2 brazen 
lions, as supporters of the ** molten sea" of Solomon's temple; and 12 lions 
on the steps of Solomon's throne; and in the Book of Revelations the New 
Jerusalem has 12 foundations and 12 gates; and the "Tree of Life" 12 
manner of fruits; and the woman clothed with the sun and moon is crowned 
with 12 stars. It is to be noted also that there were 12 tables of the Roman 
law; and that 12 fasces were carried before the decemviri who administered 
them; and that on the ist of March each year the 12 Salii, or "dancing" 
priests of Mars, arrayed in embroidered tunics, perambulated the streets of Rome, 
bearing the 12 ancllia or shields dedicated the temple of Quirinus by Numa, 
as the palladium of the eternal city. It has never before been suspected, but 
they were certainly a zodiacal palladium; and I find that the embroidery on 
the cloaks of the Salii, as seen on an ancient gem, commonly figured in dic- 
tionaries of Roman antiquities [vide Rich], represents the sea-horse of Aquarius, 
and another symbolical figure which is not specifically zodical is certainly con- 
stellationary. The "fratres Arvales" were also 12. The palladium of British 
liberty is a jury of 12 good men and true; and of old every English archer 
went into battle with 12 arrows in his belt, whence the saying: — '* Every 
English archer carries [the lives of] 12 Scotchmen under his girdle." The 
right number of spokes in a cart-wheel is 12; and the hosiers' sign of a ram 
or lamb, hanging from either a 12-spoked wheel, or a wheel with revolving 
legs for its spokes, is nothing but a similitude of the circle of the zodiac, 
with the sign of the ram represented in enlarged proportion, and naturalistically. 
Great reverence and awe also attaches to the occult power of the multiple of 
7 by 12, that is to the number 84, which is still largely • affected by the 
Hindus and Jainas, and in certain relations even by the Mahomedans of India. 
From the ear iest traditions of ihe Hindus, the chaumsi^ or group of 84 
villages, as a reduplication of the S4 constellations of the heavens, and analogous 
to our hundred or " cantred," has existed as one of the larger divisions of the 
land in Rajputana, the Panjab, and parts of the North- West Provinces. The. 
84 constellations are also represented by the chaurasi necklace of 84 beads, 
and by chaurasi palaces of 84 windows or columns, and in various other forms. 
The number 360 is also especially sacred among the Hindus, and Jainas, and 
Buddhists, because it is a multiple of. the number of the 12 months of the 
year by the number (30) of the days of a solar month. Is it reasonable, then, 
to doubt that the number of the stones of Aaron's breastplate was suggested 
by the 12-fold signs of the zodiac; and that it was in fact the zodiacal 
palladiuiu of Israel. But why he (the Chairman) had gone into the matter at 
such great length was because he most strongly desired to recover the long 
lost threads of traditional symbolism in the ornamental arts of the Caucasian 
races. He did not forget what the followers of Geothe were always saying 
about art being its own seif-^fficient end, and independent of all mond aim. 
But in reviewing the subject historically, he found that the highest principle 
27 
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in art was the didactic ; and that the attainment of beauty is only the inevitable 
result of the successful artistic expression given to the teaching thus sought to 
be conveyed. And the advantage of going back to historical symbolism was 
that the hopeless striving after novelty and invemtion was destructive of all 
successful artistic expression in ornamentation, and forbidding to the true artistic 
temperament ; while, on the contrary, nothing renders the attainment of artistic 
effect in decoration so easy as the use of traditional and familiar motives; 
especially if used with knowledge, and not ignorantly. 

*' A thing of beauty is a joy for ever." 

As to symbolism, again : at least 5,000 years of speculation on the subjects 
of highest interest to our human nature are focussed in such ornaments as 
■ the nava-raifia and other talismanic Eastern jewellery, and in the gala trappings 
with which English cart horses are led forth on May-day ; and surely even perfected 
material beauty receives an added charm, if it also be significant of the spiritual 
beliefs, and aspirations, and duties, in which men have always found, and 
ever will find, the only life worth living. 

In conclusion, the Chairman proposed a cprdial vote of thanks to the 
reader of the paper. 

Mr. Phillips, in reply, said that he rose with feelings of gratitude to return 
thanks for the kind reception accorded to him. He was proud to acknowledge 
that to his father's training he owed the measure of his success as an art goldsmith. 
To Sir George Birdwood, the chairman this evening, he likewise conveyed the 
fullest sense of his appreciation of the generosity shown in presiding over the 
present meeting. Sir George, who was one of the sponsors of Oriental Art, 
would forgive him for saying that he had come to regard him as his sponsor 
and mentor too in many knotty questions, which be had ever been ready to 
solve with him, in the cause Applied Art. To those who were, perhaps, un- 
able to subscribe to some of his assertions, he would say that in such necessary 
divergence of opinion lay the true value of discussion. He had^ been most 
carefully in stating only such facts as could be sustained, while his assertions 
resulted from the practical experience of several generations. — Journal of the 
Society of Arts. 



THE REDUCTION AND TREATMENT OF AURIFEROUS 
QUARTZ. 

A lecture on the above subject, which is of so much interest at the present 
moment, was delivered at the Cannon -street Hotel yesterday by Mr. C. J. 
Harvey, whose intimate acquaintance with everything relating to th6 mining 
and treatment of gold is well known. 

The chair was occupied by Admiral %Sir Leopold George Heatii, 
K. C. B. 

The Chairman, in opening the proceedings, said that Mr. Harvey was a 
wdl-known expert; and there was nobody in the City of London who could 
give a more interesting lecture. Mr. Harvey, had been all over the world 
practising the art of getting from the ore its utmost value. It was often 
said that one ounce of practice was worth more than a ton of theory, and he 
would at once ask Mr. Harvey to proceed to business. (Cheers.) 

M, C. J. Harvey, who on rising was warmly applauded, said : 
Gentlemen, in undertaking, at the request of numerous friends, to deliever 
a lecture on the reduction and treatment of auriferous quartz —a task of no 
small responsibility— I am aware that many persons would prefer what should 
rather be entitled a '* I-,ecture on the Wynaad Gold Fields, ** with which 
ray name has recently been a good deal connected. But, as I hope to show 
yott later on, the subject^- of the reduction of Gold quartz is a matter of 
vital importance to those who are interested in Indian gold mines, since it 
is mainly on the application of the best and most suitable machinery and 
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processes for the reduction of auriferous quartz that the profit of the Indiafi 
mines will really depend. Before, however, proceeding to the more technical 
part of my Lecture, I wish you to understand distinctly that X am not here 
to speak of any particular mining company. (Hear, hear.) X will not even 
mention any particular mine if I can avoid it, lest I should be supposed to 
puft it directly or indirectly, which would be quite foreign to our meeting 
here. I shall also only speak of the Wynaad gold fields, because I can do 
so from personal experience, which I have not had of the Mysore fields, of 
which, therefore, I will say nothing; but, at the same time, I beg that my 
silence may not be construed by any of you who arc interested in them as 
casting any doubt on their probable value, while the processes of rediction 
are necessarily equally important to both. I do not propose to take up your 
time by a description of the geological features of the Wynaad district, or to 
follow any authority, learned or otherwise, in connecting the Devala of 
Wynaad with the HavUah of Genesis. Some sceptical persons assert confidently 
that the gold fields are a myth altogether, and to such and to others 
who doubt not, yet fear, I would only say, "wait and you will see.'* 
That a valuable gold field has been discovered, or, I should rather say, re- 
discovered, there can be no doubt whatever among those who, like myself, 
have examined it practically ; but I must tell you candidly that much time 
and labour will be required to develop it thoroughly, and as the old proverb, 
"the more haste the less speed, " applies particularly to the early stages of 
gold mining, I can only advise, and I do so most strongly, all who are 
interested to exercise a little patience, and allow the necessary work to be 
done methodically, which will be by far the cheapest course in the long 
run. (Hear, hear.) Speaking in a very , general way of the great ranges of 
hills which form, as it were, the backbone of Southern India, you will remark, 
on a map, that about the latitude of CaKcut it trends away to the Blast, and 
culminates in the higher mountain mass known as the Neilgherry range, and it 
is along this portion from the Vythery district (entered upon from below by 
the Tambracherry ghaut) to the Neilgherry peak that so far as ia known at 
present veins of auriferous quartz and masses of quartz boulders are interspersed. 
The latter (where auriferous) have in all probability been thrown off 
some true reefs by convulsions of nature, but I need hardly remind you that 
• all quartz is not necessarily auriferous, and those who invest in mining enter- 
prise must be careful in discriminating for themselves between what is likely 
to pay for working, and what can only result in disappointment. The true 
fissure veins (which have come under my observation) are such, as with 
ordinary good management, can hardly fail to give handsome results7 where 
they have the necessary advantages of water and timber, an abundant supply 
of clean water being absolutely necessary to the processes of reduction. I have 
thought it right to warn the public against over sanguine estimates of results 
based upon assays of small quantities of quartz, and that only actual crushing 
in considerable quantity can prove the value of a quartz reef. I think it more 
than probable that a reef in which free gold is visible, as well as combined 
with pyrites, will yield under the treatment I am about to explain to you by 
means of a working model, something like an ounce of gold per ton, some 
possibly more, others probably less, but a yield of half an ounce of gold, based 
on a moderate "capital and cost of working, will yield a very handsome profit. 
(Hear, hear.) This Wynaad gold field, in common with all other gold fields 
of which I have had experience is likely to yield some prizes, and a good 
many blanks (and investors are generally shrewd enough to discriminate between 
genuine concerns which are likely to yield prizes, and false concerns which 
are like to result in blanks). I do not consider it necessary to dwell upon matters 
of detail, such as the question of labour, which can be left to directors and 
managers, but will proceed to the main object of my lecture ( and assuming 
that We have obtained our auriferous quartz, I will show you how to extract 
the gold from it to the best advantage). X am sure you will agree with me that 
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where it is possible to do so the" investing public should be made acquainted 
with the nature of the operations in which they are interested, a knowledge of 
which would dispel many of the erroneous ideas which at present exist respecting 
the treatment of auriferous quartz. Animated by a desire to clear the way to 
a better understanding of the operations, I purpose taking you into my con- 
fidence and ask your attention whilst I endeavour to describe, in as brief 
a manner as possible, the system generally in use for the reduction and treat- 
ment of auriferous quartz, ( assured that I shaH be listened to with patience, 
even though you should not agree with my conclusion). It would occupy too 
much time were I to attempt a full description of the whole process of gold 
reduction, including treatment of what is generally known as pyrites. I 
must, therefore, ask you to bear in mind that the object of the lecture will be 
to explain the nature of the reduction and extraction of free gold only, with- 
out reference (to exceptional cases requiring a modification of the system or) 
to the pyritous gold, that usually deposited or enclosed with iron in the form 
of iron or arsenical pyrites, a description of which may form the subject of 
another lecture at some future date. (Hear, hear.) The extraction of gold 
from quartz is by no means an invention of modern date; it may, therefore, 
be interesting to glance at whaf has been accomplished by the ancient workers. 
Long before the discovery of gold in California was made known to the 
old world, thousands of dusky miners were engaged in different quarters of the 
globe in working quartz reefs and crushing auriferous quartz with the most 
simple appliances. In South-cast Wynaad, India, very extensive natiye work- 
ings exist; shafts have been sunk and levels driven, and in some instances 
nearly the whole of what was once a mountain of quartz, or an immense 
outcrop, has been almost entirely removed. For the purpose of washing the 
auriferous surface deposits races were formed and water diverted to the 
sites. of their operations, by which means acres of surface have been turned over 
and washed. Considering that the ancient miners must have possessed very 
imperfect applianc6s, the labour of breaking out the quartz, crushing it, and ex- 
tracting the gold, must have been a very tedious operation. The only native 
representative of the gold miner in the Wynaad at this date is the Koroom- 
ber, little being known of the race of people who accomplished the work to 
which I have referred. An opinion prevails that they were either destroyed 
or died out years ago. For grinding quartz ( which is first broken small ), the 
Koroombers make use of two stones — the bottom one flat, the upper one 
round or nearly so, to (whilst being firmly held by both hands) a kind 
of semi-rotary and rubbing motion is given, the crushed materials being 
washed in a bowl of this description, which is a model of what the Koroom 
bers uiie for washing gold. The shallowness of the boNvl prevents any great 
amount being treated. They have a bowl of water standing by the side ; 
and after agitating the stuff in the bowl, they use their hands to sweep off 
the heavier poritons, and when they approach the sedimentary portion the 
men carefully let fall drops of water, ancl presently you see the gold pure in 
the dish. But I think they lose a very large portion. ^ Turning to Africa, 
we find the natives on the west coast, with few exceptions^ all follow the 
occupation of gold mining, very extensive natiye workings, both in quartz and alluvial, . 
bearing testimony to the vast amount of labour which has been performed. I have 
seen acres of ground on the west coast covered with small round shafts 1 2 to 14 feet deep, 
at which depth the ground was honeycombed, by removal of the -auriferous gravel, 
reminding me of the dry shallow sinking in the early days of Victoria, Australia. 
For crushing quartz the same appliances are used as in the Wynaad, but this 
operation, as well as washing out the gold from the crushed material, is 
usually performed by women. This is a native African gold-washing bowl, 
in the use of which the women are exceedingly clever. These bowls are 
made of various sizes (out of solid wood), some being over 30 inches 
across. You will observe it is very dififcrent in fgrm to the Kprgomber dish. 
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The women, in using this bowl, are, ^without exception, the most expert of 
any people I have ever seen in washing gold. They never touch the material 
with the hands, but trust to the water. I have seen gold so fine from this 
system of washing, that if you put your finger upon it you could not remove 
it from the hand. It is the prettiest process I have ever seen. In Australia 
and New Zealand the natives apparently were ignorant of gold mining or the 
value of gold, as I am not aware of any trace of native gold mining opera- 
tions having ever bceif discovered. In Hungary and Northern Italy, where 
the Romans are believed to have mined for gold, there are extensive 
ancient workings, but little is known of their manner of working or how 
they extracted the gold from the matrix or quartz. Some few years after 
the discovery of gold in Australia the 'first stamping mill (of the most 
primitive construction) was erected, and, before quartz mining as an industry 
was w:ell established, numerous inventions were patented for extracting gold 
from quartz, all of which were tried' and abandoned for simpler and more 
effectivte plans. It would be impossible to describe all the processes invented 
for extracting gold; but a few may be mentioned. One was for smelting the 
•quartz and obtaining the gold ^ pure. Another proposed to melt the quartz 
by a powerful mirror or burning glass. Another plan was to introduce 
jet of mercury into a revolving cylinder containing a heated mass of fine- 
crushed washed quartz. Another was tiie construction of an enormous cast- 
iron roller many tons weight; by making this roller to travel backwards and 
forsvrds on an iron table, it was believed hundreds of tons would be crushed 
daily. The disintegrator also was put to a practical test and abandoned. The 
Chilian mill retains its position, but only in the after process with the 
concentrates. During this time improvements were being effected in stamping, 
and about 1858 the revolving stamp was introduced, and is now used, almost 
universally for the reduction of gold ores, producing results which no other 
stamp-mill has yet accomplished at a minimum of expense for wear and tear, 
and must be considered by far the best mill of its class which has yet been 
constructed, although many modifications are in use. There are thousands of 
people now-a-days interested in gold mining, who never saw a stamp-mill, or 
have any idea of the operation, ready to accept the statements of interested 
parties as to the merits of some invention, which, however promising it may 
appear on paper, has never been practically tried; nevertheless, it has the 
advantage of being cheap, and will do much more work than the stamps. 
In making this statement I have no desire to undervalue this effort which 
■ many investors and others have made to produce a more effective stamping-mill. 
To all interested in this subject, I say do not suffer yourselves to be deceived. 
It is not cheap or so-called portable machinery which is required for quartz 
crushing. If a m.ine is worth working, and the operation is to become a success, 
the machinery should be of the very best description and properly erected will 
prove the cheapest. For prospecting work, cheap portable machinery may be 
of advantage. The time may coma when the stamps will be superseded; until 
then follow the surer method of ascertained facts, and make us only of proved 
machinery, pa5'ing a fair price for a stamping-mill, and on no consideration 
consent to the purchase of cheap untried machinery, especially if intended for 
use abroad. Would time permit, I could relate som^ curious experiences of my 
own about cheap machinery. Before leaving this subject, I would say a few 
words about the disintegrator (of which there are many varieties),, by the use 
of which it is asserted that the hardest quartz is reduced to an impalpable 
powder ; possibly so, but we are not told what become of the gold ! If difficult 
to obtain from the matrix by the simple operation of stamping, how much 
more difficult must the operation become after passing through a disintegrator, 
unless the inventors have some special appliance for saving infinitesimal particles 
of fine gold. The pneumatic stamps, well adapted for the treatment of some 
descriptions of mineral, are not sugh as I would make use of for the reduction 
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of gold oves. The latest invention is the elephant stamp, a useful machine, and 
being portable may be of service, but in its present form would not be a 
desirable mill to erect for a large reduction of works. I am of opinion this stamp 
may bj greatly improved and rendered very effective. It may be as well to 
point out here that a perfect system of gold reduction and extrAction embraces 
several- distinct features or processes, each one requiring the greatest care and 
attention, and especially cleanliness, without which there^vvill be losses, even' 
with the best appliances. The tailings or waste should also be constantly 
examined and carefully tested in order to discover the amount of gold lost. The 
importance of this cannot be over-estimated or tot) strongly impressed upon those 
in charge of reduction works. It must, therefore, be obvious to everyone, 
considering the minute particles which have to be collected and the value of 
the metal obtained, that every detail of the operation should be carefully watched, 
and that the rough and ready method of treating auriferous quartz, which 
some people commend, cannot succeed. In ordinary crushing, the dcgtee of 
lincnBss to which the quartz shoufd be deduced must be determined by the 
character of the goM, some portion of which will remain in particles of the quartz 
sand, but with proper arrangement the amount lost will not be great. When 
the gold is exceptionally fine the treatment must be modified, but in either 
case effective arrangements for concentrating the sulphides from the tailings 
would save most if not all the free gold. The gold obtained in each part 
of the process of separation or extraction will vary with its character; if 
the gold is coarse a larger portion remains in the coffers, if fine the pro- 
portion decreases, and that obtained outside the coffers increases. When 
the quartz contains gold of average fineness (without use of mercury 
in coffers) the coffers may give 60 or 65 per cent mercury or ripple boxes 
about 23 per cent, blanket tables about ib per cent. (Mr. Harvey here 
explained the construction and mode of working of the model. )^ This model 
has been specially prepared in order to give you an opportunity of forming 
your own opinion on what (in my idea) may be regarded as the most perfect 
system of stamp in use, the model is one-quarter size, and with the exception 
of a few minor details, represents the general arrangement - for the reduction 
and treatment of aiwiferous quartz. Before describing the construction of the 
mill, use of steel, &.c», and manner of working, let us consider what are the 
objects to be obtained by the use of this kind of stamping-mill. You will 
-say to get out the gold. Well, admitting it is to take out the goH, but in 
what way, and in what manner is it to be obtained 1 The object of this machine 
is to obtain the free gold with the least possible expense, wear and tear. 
(Mr. Harvey then described the machine, which he said was made in three 
pieces to facilitate the transport. It was constructed with a view to economy 
and stability. A machine of ten head of stamps would send through three tons 
per head per stamp per day, or 30 tons per day in all. It would only require 
eight men to attend to it, and where the necessary power could be obtained 
the number of stamps could be easily increased. I now propose to describe the 
process of reduction, and to make the description complete I must draw upon 
your imagination to supply what is wanting in the model. And assuming that 
we have obtained our auriferous quartz, I will show you how it is possible to 
extract the gold to the best advantage. (By means of the model, Mr. Harvey 
very clearly explained the system of putting the quartz through the mill, and 
extracting the *gold ; and mentioned that so large a percentage of the gold was 
obtained in the first stage of the process that it was not necessary to touch the 
mercury box above once in twelve months.) My task is ended. It only remains 
for me to thank you for your kind attention, and trust the information I have 
given will enable you to form a better idea of the processes employed for the 
reduction and treatment of auriferous quartz. (Loud cheers.) If any gentleman 
would like to ask any question, or wishes for any inforpiation about the details 
of the model, I shall be happy to answer them. 
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A gentleman asked the weight of the heaviest portion of the machinery ! 

Mr. C. J. Harvey: The weight of the heaviest portion is 2 tons. The 
weight of each stamp is 85 cwts. 

In answer to a question as to what " free .gold " is. 

Mr. C. J. Harvey said that free gold is what would be obtained if they 
pounded a sample of quartz and then washed it, when they would obtain the 
free gold. The pyrifres in gold passed through the mercury, but were saved by 
the concentrating buddies, where they retained the sulphides containing the gold. 

The Chairman : Do you put quicksilver in the stamp- boxes ? 

Mr. C. J. Harvey : No. 

The Chairman said he was sure he should only be expressing the wishes of 
the gentlemen present in thanking Mr. Harvey for the lucid and interesting 
lecture which he had given. The subject was one which was very interesting 
at the present moment to a great number of Englishmen and, also English, 
women. The success of many new mines depended upon the cost with wnich 
the ore taken out could be reduced, and tlie percentage of gold which could 
be got from the matrix. There were many mines working at a profit with only 
4 dwts. to the ton, so it would be seen that the success of a mine would 
often depend upon getting the largest possible proportion of gold from the ore. 
Mr. Harvey's system differed from that with which he was acqiteiinted, more 
particularly in having no copper plates over which the stuff passed after leaving 
the stamps, and it also differed in not putting quicksilver in the copper box and 
mixing it with a certain proportion of quicksilver. With those exceptions he 
believed Mr. Harvey's model was similar to the mills in common use in 
California. 

The vote of thanks was carried by acclamation, and Mr. Harvey acknow- 
ledged the compliment. 

On the motion of Mr. H. Tolputt, a cordial vote of thanks was passed to 
the Chairman for his able and courteous conduct in the chair, and the meet- 
ing broke up. 

It may be added that there was a very numerous attendance, and amongst 
those present were very many gentlemen who have taken a leading part in 
the proportion of mining enterprise in the Wynaad and Mysore districts of 
India.— The Financkr, 



JEWELLERY IN INDIA. 

It is comforting to find a portion of the Native Press of India attacking the 
Native tendency to convert gold into jewellery, and thus to hoard it and 
render it uYiproductive ; but the- comfort is somewhat mitigated when we find 
the advantages of the system overstated, and its disadvantages, or the 
advantages of the opposite course, of employing the gold in useful and pro- 
ductive works, understated. Thus, one of the arguments for the making of 
jewellery is that "it can always be pledged or disposed of. The market for 
its sale is never closed and never depressed. " What a very dangerous 
fallacy this is appeared with most painful distinctness during the last great famine. 
So universal was thcVant of food that often the only purchasers that could be 
found for jewels were the extortionate and iron -hearted money lenders or grain 
merchants. Not only did jewellery fall in value in common with coin — for the 
precious metals in every form lost very much of their purchasing power — but in 
relation to money itself jewels sank in many places to less' than a fourth of 
their value, and in some to an eighth of the. same. Gold — to say nothing of 
silver — in the form of jewellery was very little in demand. The principal 
wearers of them, women and children, were dying off; so that much of the 
jewellery became useless for purposes of wear. And there was no marrying 
or giving in marriage ; there were no festivities. In the years of the country's 
direst need gold as jewellery sank to between a fourth and eighth of its 
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usual value, as represented in coined silver", because jewellery was not 
current ; it was not a medium of exchange. And when it is remembered that even 
money fell to between one-fourth and one-sixth of its usual value as compared with 
food grains, it will be seen that the value of jewellery, as compared with that of 
food grains, fell to between one-sixteenth and one -forty -eighth part of its usual 
value. If in ordinary times a ryot in distress, by selling a small ornament, 
could procure fourty-eight measures of millet and feed his family for a fort- 
night, during the great famine, it might in some large villages and towns 
have procured him three measures of the same grain on which his family 
might have contrived to feed for two or three days with diminished meals ; 
while in the smaller and more remote villages the same jewel coqld with 
difficulty procure him one measure of millet for a day's short commons. And 
men and women were often loo weak to walk the five, ten or fifteen miles 
that would bring them to the slightly better market for their jewels. Further- 
more, the great famine exposed the dimensions of another evil connected with 
jewellery, which is always known to exist, but seldom known to its full ex- 
tent ; and that is the frightful, indeed the cruel, dishonesty of many Native 
jewellers. They debase the gold given them, and make up the jewels of wretch- 
ed metal; and where the jewels are supposed to be more or less massive, as 
in armlets, anklets, beads, &c-., they use but a very thin sheet of the precious 
metal to cover a large quantity of lead, iron, or even lac. Ignorant rustics, 
therefore, who flatter themselves that they are hoarding twenty rupees by 
making up jewellery, often really receive from the jeweller only five rupees' 
value, sometimes much less than that. During a great famine, when ryots do 
not buy from one another, they bring their jewels to the traders ; and these 
knowing once expose the cheat; and the poor ryot finds himself utterly bank- 
rupt. This is why Native jewellers in the interior charge so very little as they 
do for their work. Indeed, in towns, workmanship appears to cost between four 
and five times what it does in the country ; but Avhcn the fraud in the country 
is considered, town workmanship is often cheaper. This accounts too for the very 
extensive use of European coins as jewels. It is not simply that the coins 
are beautiful specimens of workmanship ; for the gold could be put into better 
form for ornamental purposes; nor is it that the coins could be used again 
as circulating medium ; for they jjre sufticiently affected by the addition of loops, 
&c., to prevent that ; but it is felt that, if the gold were put into the melting 
pot, the chances are very greatly against its coming out purified, or anything like 
as pure as when it was put in. To leave the sovereigns, half -sovereigns, and 
French gold coins unaltered, therefore, is to leave proof, to possible purchasers 
of the standard of purity in the precious metal. 

If then it can be urged in favour of converting money into jewellery that 
it escapes income-tax and can be re-converted into money, on the other hand it 
may be urged that it is unproductive and yields no profit; that it seldom fetches 
in ordinary time of need more than the value of the metal, so that the value 
of the workmanship is lost; that the metal is often of less real value than is 
supposed; and that in famine time it is immensely depreciated. 

India is glutted with jewellery ; and yet India presents so mean an appearance 
to strangers that they believe it poor. In other countries the wealth that here 
runs into jewellery would be employed to cherish life and improve morality. The 
country at large has most urgent need of better dwelling-houses. The want of 
these is the cause of much sickness, mortality and immorality. The same, 
though to a less extent, may be said of better clothing. It would considerably 
improve health as well as comfort, if better furniture — in many cases we should 
say, some furniture — were used. A very large amount indeed of sickness is 
caused by sitting and sleeping on thin mats spread on damp floors by going 
barefoot, and by deficient protection of the skin from chills. But barefooted, 
half -naked or nearly unclad dwellers in damp huts, destitute of any furniture 
but a few pots and mats, may be found wearing jewels of gold f And the 
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right emplofment of the precioas metal would not only give them better com- 
forts, but afford employment to many poor. But to pass to higher matters, the 
hoarded wealth of rich Natives might immensely stimulate production, and 
tbe arts and manufactures; and above all staye off famme, and ioYprove the 
trade of this country with the world, and indeed of the world itself. For what 
a derangement of the trade of the whole world it is that India withdraws from 
circulation and boards away more than one quarter of the world's production 
of gold, hast year the world's production of gold was only about seventeen 
millions-worth ; and of - this India absorbed and withdrew from use between four 
and five millions ! Must there be an irruption of barbarians— say a Russian 
invasion — to break up and scatter these useless, wicked hoaxds ^-^Madms MaiL 



NOTES ON AURIFEROUS QUARTZ SPECIMENS FROM BALLARAT. 

(From the Ceyhn Observer^ March lo, 1882.) 

This is a representative collection of quartz, more or less auriferous, pre- 
sentci by the Ballarat School of Mines to the representative of the Ceylon 
Court. These specimens show the mode of occurrence of gold and its associated 
minerals from the district around Ballarat. They are well worthy the attention 
of all interested in gold in Ceylon. Ballarat is situated in the colony of Victoria, 
one of the richest gold-producin£| districts of Australia. The geological form- 
ation is chiefly metamorphic schist or slates of Silurian age. 

Our Ceylon rocks are metamorphic, in several parts sdiistose and no doubt 
of Palaeozoic age. 

In Victoria gold was first obtained from alluvium and then ifollowed its 
extraction from the quartz rock. From this colony from 1 85 1 -65, no less than 
30,422,591 oz. were exported to the value of ;f 121,690,363. This passed through 
the Custom-house, and it has been estimated that nearly 4,000,000 oz. were 
sent away otherwise. 

From 1868-78 the gold extracted from alluvium was over 6 million ounce, 
while that from quartz was over 6i million oz. There has been a steady de- 
crease from the alluvial deposits ; and from the quartE, the amount has not 
increased since 1877. 

One nugget found at Ballarat weighed 184 lb. and was valued at £%%^' 
los 6d. 

SPECIMENS. 

No. I, 2, 3.— This is a milky white quartz veined over with mispickel 
(arseno-pyrites). Free gold is visible as granules and as j^lates amongst mis- 
pickel. This quartz contains 7 oz. to the ton. The reef is in metamorphic 
schist 200 feet from the surface and 1,400 feet above the sea level. Locality, 
Owen's river. In No. 2, the gold is more distinctly visible than in No. I, 
and in 2 and 3 it is visible but sparingly. 

[Mispickel (arsenical-iron-pvrites) is of a tin or silver white colour indimng 
to steel grey, crystallizing in rhombic prisms. Its composition is bisulphide and 
arsenide of iron. Generally from 30 to 36 % iron; 41 to 45 % arsenic and 18 
to 21 % sulphur.] 

No. 4.*— This is a milky white quartz, very compact and less veined with 
mispickel than the preceding. Gold is distinctly visible. The yield of this is 
I oz. to the toa and the reef occurs in metamorphic schist. Depth i,i80 feet 
at 293 feet below sea level. Locality, Stawell. 

Na 5. — Dirty white quartz of great specific gravity, full of iron pyrites 
which crystallizes in cubic form and faces often striated and of a pale brass 
yellow color. Note the difference between this pyrite and the former mispickel. 
No gold is visible. It yields 15 dwt. to the ton taken from a depth of JDO 
feet at an eleTatioo of 1,600 feet above $ea level. Locality, Gordoa, 
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Ko. 6.-«A quftitt of my looie textare* aomewfaat nfembliiig a br«coi& of 
a reddiih ccHovat, due to iron. It is highly ferrnginoas with most ImlUant 
iradescent hues, due to the Bids of iron oxide. One or two specks of gold 
are visible with a magmfying glass. It has a felspathic external surface. It 
yields lodwt. to the ton. DepUi 250 feet; above sea-level 1,140 ft; locality, 
Sebastq)ol, Ballarot. 

No. 7.^A dense flaky quartz, somewhat ferruginous with a considerable 
quantity of metal, viz., argentiferous galena and auriferous pyrites. Note the 
pieciiUar shade of pyrite differing from &e brassy iron one. This specimen was 
taken from a depth of 60 feet at 90 ft ; above sea level. Locality, St. Amand. 

[Galena crystallizes in the cubic form with a perfect cleavage. Its color is 
a lead grey with metallic lustre. Composition is sulphide of lead and a little 
sulphide of silver. If the silver is in sufficient quantity to be worth extracting 
it i& termed argentiferous.] 

No. 8. — A "dirty white quartz, compact in texture, full of cavities with 
crystalline quartz. A little mispickel occurs. ' No gold is visible to the |naked 
eye, but slight specks show with the aid of a magnifying glass. Yield 6 oe. to 
ton. Depth 240 ft.; above sea- level 1080; locality Ballarat. 

No. 9.— A whitish looking quartz, somewhat glassy, with auriferous pjTites, 
a few specks of mispickel occur. Gold is not visible. Yields iS dw;t. to the 
ton and was taken from a depth of 1,200 feet and 300 ft. above sea-level. 
Locality* Clunes. 

No. 10. — A white quartz, stained reddish by iron. A little chlorite is 
present. It has a curious mamimilated qi^artz surface on one side with an 
iron casing below. There b a peculiar tinge of iron which is very common in 
Ceylon quartz. Gold is distinctly visible. Depth 60 ft. at 2080 above sea-level. 
Locality, Daylesford. 

No. 1 1. — Quartz of a milky white character vdth a slate-wall. Gold is distinctly 
visible on this slaty- wall along with a little auriferous pyrite. Depth fy)o ft. at 
1,200 ft. above sea-level. Locality, Blackwood. 

No. 12. — Dirty white quartz with a beautiful mass of rock crystal, the 
crystals being a double hexagonal pyramid. A little arseno-pyrite is present, 
but gold is not distinctly visible. Depth 300 feet at 1,150 above sea-level. 
Locality, Ballarat. 

Nos. 13 and 14. — ^Beautiful, white, milky quartz with auriferous pyrities, 
blende and galena. Free gold is very distinctly visible in both specimens aloQg 
with the blende. (14 is a very rich specimen.) Depth 450 feet at 400 above 
sea-level.— Locality, Maldon. 

[Blende or black jack crystallizes mostly in dodecahedrons; it is usually 
black or' brown. Composition is sulphide of zinc] 

K6. 15.— A whitish quartz, much stained virith iron, causing it to look 
reddish. Gold is distinctly visible on the iron ore studded all over its weathered 
face. Depth 80 feet at 1,400 above the sea-level. Localitv, Ballarat. 

No. 16. — A bluish glassy quartz ; very cavernous. Gold is distinctly visible 
in the caverns and on other parts. Depth 900 feet at 60 below sea-level. 
Locality, Stawell. 

Chief points noticeable in collection :— 

1. The great density of the quartz. 

2. The compactness of the quartz except in 6 and 7 which show that 
compactness is not a necessary characteristic. 

3. The general association with other metals. 

4. The colour of quartz is nil in determining gold. If need not look 
warm, as has often been stated, for ii, 12 and 13, as far as genex^l appearance 
goes are cold aad decidedly hungry, destitute of caverns and destitute of other 
minerals* • White is the prevalent color in this collection, stained variously with iron. 

5. The quartz being in crystalline condition is not a sign of its containing no 
gold. See No. 12. 
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6. The visibility of gold is worth nil for Nos. I, S and S, are rich in 
gold. It has recently been stated that assayers are of no use. We are told we 
must ' be able to see and judge by the eye as to whether a quartz reef will 
pay and that it is a poor tale to have it tested. However such statements are 
not worth much. If we see the gold and know that it extends in the quartz, 
we then know without assay that it will pay and its extraction may be at once 
begun with. 

Assaying of fair samples is very necessary. There is not sufficient sight- 
evidence of many varieties of quartz to warrant gold being there in paying 
quantity. Even the rough amalgamation process, so commonly used by the 
miner is unreliable where the gold occurs with p)rrites. Nor can the amalgam- 
ation process be successfully used for its extraction in such cases, ^.^., three 
samples of auriferous pyrites were operated upon not long ago. 

(a) From Siberia which contained loo grams to the ton. 

{&) „ Venezuela „ 300 „ 

(c) „ California „ ^^9 »» 

The fast yielded all its gold by amalgamation. The two others, both in the raw 
state and after roasting, yielded only insignificant quantities. From further ex- 
periments, it was inferred that the presence of antimony and arsenic prevent 
amalgamation. 

The tailings of old mines are now being re-worked by the •'Chlorine 
process" or by the still better method devised by Mr. W. A. Duton. See 
"Directions for extracting gold, silver, and other metals from pyrites. PrO' 
ceedings of the Royal Society^ vol. 20." 

Ceylon quartz is rather too glassy in appearance, and from many localities 
is destitute of metal of any kind, or having caverns either empty or filled with 
earthy matter. The pyrites are of too brassy a nature. However, we have 
quartz partaking of the character of Nos. 6 and 16 in Hewaheta and Ramboda. 
A somewhat similar quartz to 10 and 15 occurs in Balangoda and the district around. 

In the Nawalapitiya district, we have a quartz partaking of the nature of 
II, 12, 13, but no metal is visible. The mineral galena, mispickel and blende 
have not been recorded up to the present time as occurring in this island. 

[The above specimens can be seen at the De Soysa Museum. — Ed.] 



THE MINERAL RESOURCES OF INDIA, AND THEIR DEVELOPMENT. 
By Prof. V. Ball, M.A., F.G.S,, 

LaU of the Geological Survey ef India 

I am not unmindful of the difficulty of the task which I have undertaken, 
naniely, to endeavour to convey to you, within the limits of a short paper, 
a just conception of a very large subject which has manifold aspects. The 
more attention and the moffe time I have devoted to it, .the more impressed 
have I been with the inapplicability to it of ordinary generalisations. Indeed, 
it may be said that any compressed statement of the facts must of necessity 
be untrue. It would be convenient, no doubt, to be able to characterise ia a 
few words the values of the mineral productions of India, respectively ; but 
what would or might be true of one part of the country wOuld not be so of 
others. General statements have often been published, the effect of which has 
been, that a supposed rule has been applied unjustly to particular cases. 

Few have attempted, hitherto, to bring together the information widely 
scattered in many publications, in regard to any single mineral production 
which is found in India ; and thus the opinions sometimes expressed as to the value 
of the diamonds, the coal, the gold, the copper, or any of the other numerous 
products, are likely to have been tinged with the speaker's own particular 
local experience. You may often meet with one class of writers or speakers 
who refer to India as abouodiag, - or being exceptionally 'rich» ta vAlnable 
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minerals ; another class will tdl you that the minerals , of India are worthless. 
There is one class of newspaper writers who refer to the least known and 
almost unexplored parts of the country as being the richest in minernl wealth, 
but such confident statements have recently been surpassed by one where the 
author has ventured to state, that " the highest peaks of the Himalayas, under 
perpetual snow, without doubt contain enormous stores of mineral wealth, which 
only require the application of scientific knowledge for their development." 
We may, I think, justly be at a loss which to admire most, the confidence 
in his own assertion displayed by the writer, or his belief in the capabilities 
of science. 

Nine years ago, my former colleague, Mr. W. T. Stanford, f.r.s., read 
a paper* ofi this subject, before your Society, and my acceptance of the 
invitation of the Council to re-introduce it to your notice has been given in 
consideration of the fact that in the p2rIod which has elapsed, much additional 
information has been obtained, and that of late years attention has been 
specially directed to the mineral resources of India. 

Were I to devote the time available this evening to giving you an. account 
of any one of the principal mineral products, I should not be able 
to do full justice to the subject; and this I say, having, on more than one 
occasion, attempted to do so without complete satisfaction to myself, before 
other audiences. Even the large volume I have written on the " Economic 
Geology of India *' will be found • to be only a brief resume as regards some 
of the subjects treated of ; and the reading of it, in order to a right understanding, 
should be supplemented by free reference to the fuller reports on which it is 
based. Its recent publication, however, absolves me, I venture to think, from 
going into details in this paper. 

Upwards of 2,000 years ago the mineral productions of India were regarded 
as being of considerable value and importance, for Megasthenes has written, 
" India has, underground, numerous veins of all sorts of metals, for it contains 
much gold and silver, and copper and iron, in no small quantity, and even 
tin and other metals, which are employed in making articles of use and orna* 
ment, as well as the implements and accoutrements of war." Ptolemy and 
Pliny^ and a host of subsequent^ writers, have left on record facts of great 
importance 'and interest; and in the correlation of these facts with those 
acquired in modern times, I have met with a number of remarkable results 
and identifications, some of which I have not as yet had an opportunity of 
publishing. 

It would hardly suit the present occasion to follow the classification of 
subjects adopted in the '* Economic Geology." What has to be said may 
most suitably be arranged under the following headings : — (i.) Precious and 
Ornamental Stones; (2.) Fuel; (3.) Metals ; (4,) Salt; (5.) Building Stones ; (6.) 
Pott«*y Clays; (7.) Miscellaneous. It is to be understood, however, that some 
productions I have not included in any of the above classes, but these are 
of minor importance, and may be omitted. 

PRECIOUS AND ORNAMENTAL STONES. 

India has, it is needless perhaps to remark, enjoyed a wide reputation since the 
earliest times as being a land wherein all cnt nearly all kinds of precious stones were 
to be found. If the term India be applied in the largest sense, as including 
some of the adjoining countries, especially Ceylon, Badakshan, and Burma, 
the statement is true; but if India be narrowed down to the limits of the 
peninsula, then some doubt must be expressed as to the occurrence of parti- 
cular species of precious stones. It is certain that in very early times there 
were marts in India to which European jewellers repaired, in order to purchase 
many varieties of precious stones, but where some of these stones were obtained 
is not so clear, and the vague references of travellers are often not of much 
practical aid; indeed, it often happens, even at present, that it is extremely 

^ JcuthmI qf the ^oietif of Ai-ts, to], xsd, p, 886. 
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difficult to trace back to their original sources precious stones • which have 
j>assed through many hands. All that can be said on the present occasion 
may be included under the following heads : — Diamond, amber, corundum, ruby, 
sapphire, spinel, beryl, emerald, garnet, lapis lazuli, turquoise. 

In the '* Economic Geology" fifty pages have been devoted to a correla- 
tion of the hitherto widely-scattered facts regarding the occurrence of the dia- 
mond in India. I have succeeded in identifying the famous diamond mines 
visited and described by Ta vernier in 1665, and by other still earlier travellers. 
Their identity was much disputed 100 years ago, and since then they have 
been simply alluded to as being forgotten and past hope of identification. I 
have also, I believe, fully established the oft-disputed identity of the Koh-i-nur 
with the Great Mogul diamond, which was described by Tavernier, who states 
that it had been found 100 years before his time, at one of the abovemen- 
tioned mines. Quite recently I have found a reference to apparently this 
identical diamond by Garcias ab Horto, who wrote just 100 years before 
Tavernier, or in 1565. These are but examples of the results which have fol- 
lowed from the reading of ancient historical notices, under the light thrown 
upon them by modern geography and geology. Even the old myth of the 
inaccessible valley containing diamonds, and the method of obtaining stones 
from it, described by Marco Polo, in the ** Arabian Nights," and else- 
where, has been shown to rest upon a basis of fact. 

The diamond-bearing tracts are situated in three widely separated regions, 
namely, in Madras ; in the Central Provinces, with Chutia Nagpur ; and in 
Bundelkhand. The geology of these is all more or less perfectly known, and 
it is possible to indicate roughly the limits of the actual diamond-bearing strata. 
That these have been exhausted is most improbable ; and in spite of the large 
quantities of diamonds which have been taken out of the detrital deposits, it 
seems just to conclude that properly conducted operations would yield as many 
more, and by means of modern appliances, at a great saving of the amount 
• of time and labour which was formerly expended. Under existing conditions 
in India, it may be doubtful whether it would pay to re-open these mines ; 
but I am, on the whole, inclined to believe that the facts known regarding 
certain localities would justify systematic trials being made of the present pro- 
ductiveness of the mines and washings. 

AmlfeK— -This substaqce is not found within the British Indian territory, 
at least not in sufficient quantity to be of value ; but in some tertiary coal- 
measures which are situated in the valley of the Hukung, in Upper Burma, 
there are mines which have been worked for a very long period. The amber 
which is obtained is in part carried to China by merchants, who visit the 
locality for that purpose. 

Corundum, Ruby, .Sij///«>^.— rAlthough I have collected a number of ancient, 
and some comparatively recent, references to the existence of sources in India 
from whence the transparent forms of corundum — namely, ruby and sapphire 
— have been obtained, I am still inclined to believe that there have never been 
regular mines of either in India proper. The majority of the sapphires to 
be found for sale in India formerly, as at present, came, I believe, from Ceylon ; 
and, in a similar manner, the rubies have been brought from the famous 
mines of Upper Burma. Corundum, however, is known to occur at so many 
localities in India, that the discovery of the mineralogically nearly identical 
ruby and sapphire, would not be surprising. Sapphires have at different times 
been reported to occur in the Himalayas. It is not inconceivable that it may 
hereafter be found profitable to export corundum from India to Europe, for 
manufacture into emery. 

Spinel. — The spinel or balas ruby has been found, I believe, sparingly, in 
Southern India, but the principal localities where it has been mined for are 
situated in Afghanistan, Badakshan, and Upper Burma. Many of the famous 
and historical 3o-called rubies are now known to be onl^ spinel. 
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Bffyl, -fiw/ntiS/.— There appears to be no refcord of the green variety o^ 
the beryl, which is ktiown as the emerald, ever having been found in India. 
This gem, so highly esteemed by the natives of India, especially by the 
Mahomedans, is imported from the European markets. The pale-coloured beryl 
or aquamarine, is, however, obtainable in several parts of the country. 

Garnet or Carbuncle. — ^The cutting of precious garnets which are found in 
many parts of India, en cahochony appears to have been practised since early 
times, and there is, at present, a small export trade in these so-called carbuncles. 

Lapis Lazuli, — The most famous mines of this stone are situated in Badak- 
shan. It is not known to occur, though it is much esteemed in India. 

Turquoise, — ^This stone, which is much worn by some of the Himalayan 
tribes, is of very doubtful occurrence in India. The supply, it is believed, 
comes from certain famous mines in Persia. 

Many ornamental stones may be mentioned, as, for example, cornelian, 
jasper, agate, jade or serpentine. The first three are found in great abundance 
in parts of Western and Southern India. Their cutting and polishing constit- 
utes a famed industry of great antiquity, and which still exists in certain re- 
gions. Jade is found, but not worked, in several parts of the peninsula. In * 
native Burma and in Karakash, to the north of the Himalayas, there are 
famous mines of it. Serpentine is found at many localities, both in peninsula 
and extra-peninsular India. A very superior class of steatite, much used for 
carvings, is found in Rajputana, but upon it heavy royalties and Other dues are 
levied. 

METALS. 

Omitting from consideration on the present occasion, the less important 
metals, of ■ the presence of which more or less abundant indications exist in 
India, I shall limit my observations to a few brief remarks on the following — 
gold, silver, copper, lead, zinc, iron, and tin. 

Gold* — Regarding gold, especially in reference to the position it at present 
occupies in the eyes of British capitalists, I regret that I am obliged to write 
very much as an outsider, as, although when last in India, I was most 
anxious to visit Kolar and the Wynaad, I was unable to do so. My opinion 
of these southern regions is founded upon what I have read and what I have 
heard ; I am, therefore, not unnaturally reluctant to press it upon my present 
hearers. All who have any interest in the matter are aware that the testimony 
as to the extent of the auriferous character of the quartz reefs is of a most 
conflicting character. The value of this testimony is now about to be put, at 
great cost, to a test which must decide it one way or the other, and such 
large sums of money having been embarked in the enterprise, the time for 
giving opinions or making useful predictions has, in one sense, at least, - 
passed away. Any attempt at generalisation from all the available facts would 
be of little avail, and specific information regarding particular properties is 
not at my disposal. In my "Economic Geology" I have given an account, 
based on all the information available to me when it was written, of the 
many and widely separated tracts in India where the presence of gold has 
indisputably been proved. In some of these tracts the mode of occurrence 
precludes the possibility of a plentiful supply, while, in others, the abundance 
can only be ascertained from operations which, from the nature of the case, 
must be costly. 

That a vast quantity of gold has been raised from the soil of India has, 
tl consider, been fully demonstrated by the amplest testimony* but when we 
attempt, by facts at our disposal, to estimate the time and labour which have 
been expended to produce that quantity. We may feel doubt as to the profitable 
character of the industry. I know of numerous regions in India, where the 
indigenous gold washers eke out a precarious existence by the practice of th . 
profession. All experience, however warns us against attaching too much va 
to the bare fact of the existence of gold in alluvial depoits. It may in somee 
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dofttanees indicate the existence of a large supply in sihi, close at hand; but 
the actual presence of that large supply requires absolute demonstration in every 
instance and cannot be assumed with safety. 

S;A'^r.— The fact that India ever produced silver in large quantity has 
hitherto been doubted by those vrho have expressed any opinion on the subject ; 
but from evidence which I have obtained as to the abundance of a possible 
source of silver, I am inclined to accept literally, certain ancient and long-for- 
gotten reference to its having been a silver-producing country. Argentiferous 
ores occur in many parts of the country, and some of them contain high percentages 
of silver. 

Copper. — Copper ores occur in several of the older Indian formations, 
being sometimes found in regular lodes, but perhaps more commonly disseminated 
irregularly in the rocks which include them. As is well known, the latter 
mode of occurrence is not inconsistent with the presence of ore in sufficient 
quantity to be exploited with profit. In Southern India, in Bengal, in Rajaputana, 
in Afghanistan, and in the Himalayas, as well as in some other regions, copper 
ores were formerly mined to a large extent ; this is amply testified to by the 
magnitude of the ancient workings, many of which were deserted long 
before they had a historian. The operations at others, of which we possess 
a record, gradually diminished under the influence of the fact that imported 
copper undersold the locally manufactured article at the very mines. At the present 
moment, copper mining and smelting is only carried on in a few remote valleys in the 
Himalayas and other localities. In the Nellore district, in Southern India, in 
Singhbhum, in Bengal, and in Kumaon, in the North- West Himalayas, attempts 
made to work the copper by European companies have not proved successful ; 
but we should not, therefore, condemn the prospect whicn other localities 
might afford; nor would it perhaps be altogether just to accept as conclusive 
the operations which were certainly not conducted in all these cases with the 
requisite amount of skill. The failure by the natives, though in many cases 
due to actual poverty of ore, may, in some, be safely attributed to ignorance 
and to want of suitable appliances. The amount of metal manufactured bore 
but a small proportion to the amount of misdirected tim'e and labour which 
were expended. 

Leaa. — With the exception of iron, there is no metal of which the ores 
appear to have been worked to so large an extent as have those of lead. 
The most common ore being galena, which is frequently more or less argentiferous, 
sometimes highly so, it seems probable that, as already stated above, me ancient 
workers devoted their attention, to the extraction of the silver rather than to 
that of the lead. It is certain, however, that in some of the localities, 
considerable quantities of lead were produced, as for instance, in Ajmir, where 
the mines were of great extent, and had, in 1830, the appearance of having 
been worked for centuries. The final closing of these mines took place in 
the year of the Mutiny, owing to a natural desire upon the part of the 
authorities to make lead for bullets as scarce and difficult to obtain as they 
possibly could. In peninsular India the ores of lead occur in the older 
geological formations, and the localities where more or less abundant traces 
are found are numerous and widespread. The remarks made above with reference 
to tlie exploitation of copper ores, might be applied, mutatis [muiafuiis, with 
equal force to those of lead. The same causes have resulted in the abandonment 
of mining operations by the natives. In the Himalayas, not far from Simla, 
lead mining was carried on for some years by a British company, but the 
success met with fell far short of the anticipations of those who embarked 
in the enterprise, and the works are, it is believed, now closed. 

Ziftc, — Traces of zinc ores have been found in several parts of India; but 
at only one locality, namely Jawar or Zawar, in the Udepur State in Rajputana, 
have they been worked. The mines there were formerly of considerable extent, 
and the annual revenue derived from them is stated by Tod to have amounted 
to 222,000 rupees. The principal *ore is Smithsonite or zinc' carbonate,- which 
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was reduced in ingeniously contrived retorts. There are reasons for supposing- 
that the same ore occurs in one of the Karnul galena mines, where it was 
probably treated as refuse, its character not being known to the native miners. 

Tin. — ^Although ores of tin do occur in parts of the Indian peninsula, there 
is at present no evidence that they are anywhere of sufficient at>undance to 
have been worked by the natives to any large extent ; but in the native State 
of Bustar, in the Central Provinces, the inhabitants, it is believed, smelt a 
tinstone which is found there; and in the district of Hazaribagh in Bengal, 
about the year 1867, an attempt was made by an European to work a deposit 
of tinstone ; but his operations not promising to be remunerative, were abandoned. 
The localities where tin ores are obtainable in Burma are very numerous. 
The majority of them are included in the strip of land in Tenasserim which 
extends from Y6 to Maleewoon for a distance of about 400 miles. The sources • 
of the stream tin, which is found in the majority of the rivers traversing this 
area, are situated in the range of hills separating British Tenasserim from 
Siam, and which continue south-wards into the Malayan regions, where, as is 
well known, sources of tin are abundant and prolific. In Northern Burma, 
and in the Shan States, other sources of tin ore are believed to exist. The 
working of the Tenasserim- ore is carried on by scattered colonies of Chinese, 
Shaus and Burmese, and appears to pay them well; but an attempt made a 
few years ago by a British company, at Maleewoon, to work according to 
European methods, terminated speedily with loss. 

It is worthy of remark that in the " Periplus of the Erythrean Sea," which 
was written about 1800 years ago, tin is stated to have been exported from 
Egypt to the ports of Western India, though it was known then to occur in 
other parts of India (? Burma and the Malayan countries). 

Iron, — During the 13 years from 1867-68 to 1879-80 inclusive, the total 
value of the iron imported into India by the general trade amounted to 
156,210,253 rupees, or at par exchange, say, ^15,621,025. In other words, the 
annual imports during this period averaged in value upwards of ;f 1,200,000. 
As the average imports by Government for the years from 1873-74 to 1877-78 
exceed 120,000 tons, the value may be set down, perhaps at from jf 500,000 
to 600,000 ; but this statement is to be understood as being subject to correction, 
since the full figures are not before me. Taking into consideration the large 
imports of the last few years, it is very probably an under estimate. It is for 
our present purpose sufficiently apparent that India consumes, and has to pay 
for, very large quantities of iron, and what we have to consider is, whether 
any considerable portion of the requirements might not be supplied from indigenous 
sources. 

I cannot here attempt to give even a sketch of the wide distribution of 
all the different ores of iron which are found in India, nor is it possible, 
within the space and time at my disposal, to trace the histories of the various 
efforts which have been made by British companies to establish the profitable 
manufacture of iron at several widely separated and differently circumstanced 
localities. The process of iron manufacture, as practised by the natives, has 
much connected with it, of both historical and technical interest, which constitute 
it a not unprofitable subject for study by itself; and much might be suggested 
with reference to the improvement and development of that process. 

The costly experiments which have been made by companies have served 
to prove several facts, of which the principal SLTo—Jtrsf, that materials suitable 
for the manufacture of excellent iron do exist; seco/idf that, while in some of 
the localities chosen, the manufacture could not p.ssibly have been conducted 
with success, in others the conditions were more favourable, and that in con- 
sequence of the information so obtained no hesitation need be felt in the 
selection of the best of localities hereafter, should th : ri Vastry be again started ; 
tAird, that the iron produced at one locality will only be applicable to certain 
special purposes, and that from the sameness, of the materials employed, iron. 
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but of a limited number of rarteties, can be produced ; f^urih^ that the margin 
of profit upon kical manufacture will, under the most favourable cipcumltaiice% 
be a very narrow one — so narrow as to be subject to be swept away witte tiie- 
oscilations in prices in the English market.' At the same time, it mutt be 
borne in mind that India is so large a customer of England, that a failure 
of demand from that quarter would certainly result in the lowering of English 
prices to a considerable extent. 

It is my belief that a factory on a small scale could not possibly pay in 
India. It could not afford to keep up such an establishment as would pr6vide 
for the carrying^ on of operations in the event of casualties, and from this 
and other causes, its operations would be subject to interruptions, which would 
be fatal to success: ' • 

Whether af- colossal sdieme of iron factories working in connection with * 
one another at different parts of the country might not be successful is another i 
matter to which attention may well be directed. It seems to be not improbable that 
had the Government started the manufacture of iron on an extended scale,* when 
the trunk lines of India were being opened up, great benefit would have been 
accrued to the State. That it would have been possible, politically speaking, 
for any Government to have done so continuously, may be doubted, owing to 
the opposing interests involved; but had there been a sj^ecial department of the 
State — similar, say in its organisation, to the Forest or Salt Departments— it is 
certain that the effect of establishing factories for iron manufacture would have 
been to keep vast sums of money in circulation in Ihe country, and to have 
given employment to large numbers of people who now crowd the land. 

In a suitably officered department there would be a margin of officials, to 
allow for leave and cs^ualties; and what is perhaps of more importance, the 
managers of individual factories would be upheld in their authority by ^. prestige 
which the managers of companies do not possess, and the want of which 
was a cause of incessant trouble at Bepur, Deehanri, and other places. 

Whether a large scheme be ever undertaken by private enterprise or by 
the Government, the production of a variety of classes of iron should, if possible, 
be attained. Not only should the factories be able to turn out good qualities 
of rails and bar, but by producing an easily malleable iron, such as that made 
in the simple charcoal furnaces of the natives, and which commands a very 
high price, the use of iron in the interior might be largely extended, and an 
important industry created. 

Of other metals found in India, besides those above mentioned, the most 
important are platinum, cobalt, manganese, and chromium. The occurrence of 
mercury is doubtful. Regarding what is known of these and a few other 
rare metals, full particulars will be found in my volume. 
Pottery Clays, &c. 

The pottery clays most commonly used in India are of the coarsest kind, 
and the ware prepared from them is baked at a low heat. In certain parts 
of the country finer and more refractory clays are used for special varities of 
pottery. Ana fliere can be little doubt that were the occasion to artse, clays 
of high quality would be forth-coming. There is at present one Euiropean 
pottery in Bengal, the work turned out by which demonstrates the excellent 
quality and variety of the materials which are obtainable in the vicinity of 
Kaniganj. Good fire-clay is obtainable, it is known, by actual trial in several 
parts of the country, and woi^ld probably be found in other par|s should 
occasion for its use arise. 

MiSCELXANEOUS. 

Under this general heading I include a few of the many mineral substances not 
above mentioned, but| which occur in India, and have a greater or less com- 
mercial value. These are, grap'hite, or plumbago, sulphur alum, mica, and asbestos. 

* A half-hearted attempt ttia^9 at Barifdi, in ih« 'T^arbatia Valley^ never, 
reached a sucoes^ul issua. 
29 
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GtafhUfy ar Piamlago^ — Traces cf this mineral occur in many parts of 
Ifldia, but owing either to impurity, or the scantiness of the deposit, the 
mdioaty do not apper.r to have any real value. The most promising graphite 
is that which occurs in the Travancore State. 

*Si/^ii/r<-^The sources of sulphur^ in India are for the most part limited 
in extent, and are only sufticient to supply local demands. They ace chiefly ' 
connected with the occurrence of hot springs. The most prolific sources are 
situated in regions too , remote to admit of their product being brought into 
eondpetition with imported sulphur. 

Mka* — This mineral, which is popularly but inccorrectly spoken of tatc, 
isiobtainable in quantity, and in plates of large size, in the Hazarlbagh district 
in Western Bengal. There is at present a small ex]X)rt trade, principally 
■to Germany, 1 believe. Mica is largely, used, toO| in India, for various ornamental 
imrposes. 

Asiftstas, — So far as is known, the most promising sources of thia mineral 
ar< situated either beyond the limits of British territory (^.^., Afghanistan), or 
in localiULii difficult of access (c g.^ Garhwal). Small quantities are obtainable 
at more accessible localities, and in view of the growing importance and value 
of the substance, it would.be well if those who may have the opportunity 
of doing so would direct their attention to the discovery of a pfentiful supply. ' 
Statement of the Values of the Mineral rroductions Imported into India during 
the offieial year 1879-80. 







Quantity. 


Rupees. 


Prcctaus stones (including pearls) 


I»552i799. 


Cqal, coke, and patent 


fuel 


608,760 tons 


17,740,715 


Petroleum 


... 


7,888,247 gals. 


4,8i9,c79 


Suiphuf. ... 


.•• 


I3»3>9 cwt. 


11,290 


Arsenic ... 


... 


300 „ 


5.256 


Mercury ... 


... 


53[i»393 lbs. 


588,436 


Gold (Including coin) 


... 




20,503,929 


Silver ... 


«.. 


... 


96,050,019 


Copper ... 


... 


386,173 cwt. 


16,201,547 


Brass 


... 


J0.279 ». 


538,484 


Lead 


... 


73»48o „ 


1,062,958 


Zxuc 


... 


ia7,i3^ ., 


l»443.599 


Tin 


... 


20.840 „ 


98S,4S9 


Jroo* , 


«•• 


2,111,156 „ 


., 12,293,847 


JJnKJ. and chalk .., 


... 


43*739 w 


19»294 


Salt 


,.. 


353.238 tons 


7.625,321 


Saltpetre 


•••• 


3 cwt. 


49 


Borax 


-' • 


34 M 


922 


J^uilding stones, raill-sloncs, | 
grimjstones, &c. > 


17,423 » 


934H 



Total ... 175,609,427 

Or in sterling at iftr, /i7,5€o,f42 14s. — Jottftiol of the SoeicLy of Atts, , 



NOTABLE GEMS. 

A short time ago Mc&srs. Hancocks and Co., of Brut on -street, sutmilted 
to her Majesty a ruby which is accredited with being one of the finest speci- 
mens in existence, and known to be the finest in . England, and no^ even 
excepting the crown jewels. Its history has not accompanied it to Europe, but 
a s the experienced arc well aware that even the famous mines of Baroda never 

* £xc^U8iv« of impoitfl b^ Goyemintnt, th^ i^^turp pf w^icb is n<4 licgefsib]^ 
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now yield gems of such she and spleadoar, ihey conclude that this must have 
been in the possession of one ot the old Indian families. The owner's reason 
for parting with it remains a mystery, as Indians are usually very loth to 
allow such treasures to go out of their possession, and when they do chance 
to let them enter the market, purchasers are usually to be met with in their 
own country. The Queen is reported to have been much impressed by the 
beauty of this ruby. Its price of ^10,500 is one ftt which a Croesos might 
be supposed to pause. The stone is set as a medallion, and encircled by ten 
large diamonds. , ' . 

The value of a ruby is greatly infloenced by its colour, and this one is 
pronounced to be in that respect perfect. A necklet of the same precions stones 
inferior in size, but possessing the true pigeon blood shade, had each of these 
valuable gems divided by a cross of diamonds, white eerrings carrying out 
the same design were in readiness to be worn with it. Another ordered for a 
bride was a simplified edition of this rich parure. In the last -mentioned, how- 
ever, although £4$oo represented its value, the rubies could not lay claim to 
the rich tint that so greatly enhanced the costliness of the former. They irere 
divided by a rose of diamonds * instead of a cross. An ornament likely to at- 
tract much attention is a collar of black pearls, from which depends a fringe 
of diamonds, and earrings to correspond. 

The cat's e^res from Ceylon are peculiarly dark and lustrous, and, from the 
depth of their colour, bear a close resemblance to the onyx. They are richly 
set with diamonds, and adapted for cither brooches or pendants. 

For the pink pearls which Mr. Hancock exhibits he claims superiority both 
in colour and size over those on view at the Colonial Exhibition. 

The shells in which these curious gems are to be found resemble the 
mn^tel rather than the oyster, and arc to be met with in most of the West 
Indian islands. When both size and colour unite in one specifticn the value 
is great, but if the former be without the latter the worth of the jewel is 
comparatively insignificant. In a pearl almost as large as a pigeon's egg the 
estimation is considerably diminished owing to the rose tint being deep in 
some parts, whilst in others it almost fades into white. Samples tS greater 
val«e possess throughout that full colour which is seen in the center of a pink 
rose. A necklace in which these stones alternate with others of white, as 
well as with diamonds, is of indescribable delicacy and beauty. 

Another costly ornament is a pendant of black pearh having in the middle 
a curious flattened specimen which is known as a ** button " pearl of intense 
blackness, surrounded with eight cf its brethren placed in a knife edge setting. 
From this falls a pink pearl drop of perfect rose colour, weighing nearly ho 
grains. 

Lothair's ** ropes of pearis " are to be found in many proportions, and 
claim attention both by their colour and the perfection of their symeietry. 

American amateurs, who are so fully alive to the superiority of the 
treasures which the old Golconda mines used to yield, will be impressed by 
a case containing Indian diamonds of such transparency, colourlcssnesk, and 
refractive pcmer, as render them a thing aport. The case contains a complete 
parure including even clasps for bracelets. The setting is in the old style, and 
the stones are supposed to be of ancient date; indeed it is known that it is 
many years since the mines from which they have been drawn have rendered 
anything approaching them in size. The finest specimens either from the Brazils 
or the Cape, will not bear a comparison with treasures such as these. Indian 
diamonds of any notable size rarely now fhid their way to England, and ex- 
amples such as are exhibited in this case seldom cross the path even cf those 
whose trade lies in this direction. 

Limited space has only permitted the mention of the most salient features 
'm jewellery, while many of the other treasures there to be found cannot fail 
to arrest the attention of visitors to the establishment.-^ T'^^ Qua ft. 
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PEARLS: 

THEIR ORIGIN AND HISTORY. 

A home paper publishes the following iateresting article on pearls :— r 
From oy^ster^ to pearls is a natural transitionr though it be a change from 
pleasant aliment to pure ornamentaiiofl only. True, Marp Antony dissolved in 
vinegar and swallowed a • pearl of fabulous value C^^»7a9 of our money), but 
we don't suppose that it proved a honne-bouche for him or that his digestion 
>was imiproved thereby. The pearl brings before us certainly another aspect of 
the oy&ter, "our placid creditor "-rnot as an article of food, but as an as&istant 
«t the toilet. The rough*sheiled bivalve becomes a laboratory for the formation 
of what IS .universally acknowledged as one of the choicest gems provided by 
Rfttnre for the decoration and pleasure of Eve's fair daughters. " As your pearl 
in yjour foul oyster, «a}'B Shakspcare in *'• As You Like It," Act V., Sc. 4. 
Fq« such is the lowly birthplace of the gem which has invariably held a high 
rank lA the estimation of all, particularly the brunette, who Will always look 
mpMi the pearl as the natural ornaniient of hei style. An admirer, speaking 
of the pearl's delicate and silvery lustre; says, " It relieves the eye after gazing 
at the brilliancy of the diamond as the soft brightness of the moon after the 
ilAvliflg.fiieof thesun." The Hindoos poetically ascribe the origin of pearls to 
' dtops ^ dew that fall . into the shells of the fish in which they ' are fomoped. 
Pliny had probably heard of this idea, for he says, " Pearls vary according to 
the qpiftUly of the dew by which the/ are formed; if that be clear, they are 
also clear; if turbid, they are turbid; if the weather be cloudy when the 
^ecioua drop is ceceived into the shell, the pearl will be pale coloured; if 
the shell has received a fuU supply the pearl will be large, but lightning may 
clMise it to close too suddenly and then the pearl ipay be vef;y /small; when 
it tlHiaden duf In^ the reception of the drop, the pearl of the drop thence resultiiig 

• If ill be a aiere hollow shell, of no consistency." Augurello, . an Italian^ poet 
of the thirteenth cenMiry, writes: '* When the shells open on the surface of 
the- deep cscited by the genial season, they are.iilledby the Ugbt» fertilising 
dew thence ii^ due tim^ they bring forth their young, and the brilliant pearl 
is the: ethereal produce." 

But truths especially scientific t^uth, is less poetic than ^tion* Costly, and 
Itfvely Chough tbe|r be, |^earls are merely a calcajreous production-T»a sort of 
morbid coikcretion found in many species of the class Mollusca-rnOt necessarily 
in the oyster, therefore. The translucent pearl is only the outcome, of a veiy 
•simpdbe law, namely >. that in these animals the hard parts shall accommodate 
themselves to the soil t. The oyster loves to be easy, and renders its bed soft 
and cosy* albeit its sheets, hguratively speaking, are wet .ones. By its wonderful 
mueus . it provides .against inequality or irritation.. Xiet some ma^ter^ say a- d^ad 
embryo, cause internal worry, or a grain- of sand external annoyance, and 
atraaghtway it commences to cover over the evil with this oaUa^ous eKUvium, 
and, lo and behold I we get eur pearls» This is even bettei than " out of the 
esltfr came forth meat," for, as Sir Everard Home says, " The richest ^ewd in 

• a rooitarch's crown which cannot be imitated by any art of man, either in 
ibeauty of form or briUianc){ of lustre, is the abortive egg of an oyster enveloped 
io its own nacre.)' This term is the scientific name fof the eluvium r just spoken 
bf ; and if a pearl be examined by a good .light through a strofig glassy the 
concentric layers, like those of an onion, may be ^ecn arranged .round a very 

. minute hole, wherein the ovum, grain of sand, &c., was first deposited. An 
ADCiettt |*oet, ift view of this, says, " I^or so much as the pearl i$ the ^oduct 
of life, which life from an inward troubled and sorrow and from a fault produces 
,p«rity ■ and perfection, St is preferred, for in nothing else does God so much 
deiighA Hinvself as in the tenderness and Ustr^e of virtue boro of. troupe aad 
repentance*" . 
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We all know that beautiful substance so stnoothty polished and exquisitely 
tinted which lines the diell and which is called mother*of>pearl, dyed with 
rainbow hues and possessing a glorious opalescence whipb> however common it 
may be, is charming to the. eye. Dampter (a sailor with a poet^s mind)< says 
of this material, " The inside of the shell is more glorious even than the pearl 
itsdf." In structAre nacre, or mother-of -pearly is very dense, hard, and finely 
laminated, but the superficial outer layer is made up of small polygonal prisms; 
and is somewhat friable. The beautiful iridescent colours it exhibits are not 
the reikilt of any inherent plgmeni, but are entirely produced by the action 
of light on the layers. FalliBg on these laminated plate-like surfaces, it is 
reflected along paihs of di4erent lengths, and thus all the prismatic colours 
appear. The colour of gem pearls is in general a bluish or silvery white; 
but they are met with of a variety of hues, transpaiient, semi-transparent, 
opaque, blue-gicy, greenish, pink, red, brown, and -everi black. 

Our own shores do. aoc at present produce tiKse jewels ; but such was not 
the case formerly, for Roman writers inform us that British pearls were once 
held in such repute that Julius Caesar ' presented a boeklef covered with them 
as an offering to Voaiis* Genetrix, which was suspended in her Temple at Rome. 
Some persons have suggested the introduction of the pearl oyster (Avicula 
Margaritum) to our bsuiks again, (put it is doubtful if we could ever again 
reap a harvest from the- sea in -this fashion.- The pearl oyster kself is of no 
value, not being eatable, as its flesh is of a rank flavour and too tough for 
mastication. Pearls ftom mussels afe less generally known. They are prmluced, 
however, not by matinee but by fresh- water species. For the* best of these We 
must go to Scotland. Scotch pearls were much celebrated in* the middle ages, 
and later still« between 1761 and 17S4, pearls to the value of jf 10,000 wei^ 
sent ' to London f ron^ the rivers Tay and Isla* We believe, however, that at 
present there is not much doing in Scotch pearls^ though Mr. linger, a dealer 
:in gems in lixlinbargh, some years ago said (1865), **h is *ow a fact theit the 
beautiful pinkhtted peark of our Scottish ^reaihs ore admired beyond the Orlei^t 
peari" Empresses, Qileeos, and Boyal and noble ladies have made large 
pur<:hases, of these gems* and he (Mr. U;) estimates the sum paid <o pearl-flnders 
in the summer of 1^64 at ;f 10,1600, fwm Highland streams alone. 

• AttepipCs bavie b^en nude to produce rqal pearls artificially, i, ^., to cause 
by means of art the grovrth of them in the fish. The Chinese were the first 
to do this, and still pcafctiSe it, by placirig very small beads* of mother-of-pearl 
on a tUreafd.of fine silk and fastening them within the shells of the pearl 
oQTsters when tiny rise to the surface of the water in the beginning of summer. 
The fish are then rephiced in their beds, where the beads are soon covered, 
as before mentioned, with calcareous excretions - from the body of the animal, 
and do, in fact, become genuine pearls. A society for the prevention .of 
cruelty to oysters wbuld therefore not - be out of place in China or Japan. In 
the latter country, by introducing little flat-stamped copper joss figures to the 
interior of the pearl-bearing mussel, the people obtain little pearl idols. Linnaeus 
was well acquainted with the ori^n of • pearls in general, was aware of the 
possibility of producing them artificially, and suggested the collection of a number 
of mussels, piercing holes in their shells with' a fine auger to produce a wound, 
and afterwards "parking" them for five or six years to give the pearls time 
to grow. The Swedish . Government consented to try the experiment, and long 
did so. Pearls were produced, but were of little value, and the enterprise was 
abandoned as unsuccessful, though Linnaeus himself got a knighthood for the 
suggestion. • • . ; t ' '^ 

The pearl, like all jewels of lesser hardness, wears dim with time,, and 
ofteh discolours, or, as the • Jewellers t^rm it, "dica." Various methods are 
resorted to in such cases for the purpose of restj^ring their original beauty, 
but they never recover their pristine splendour. la India they rnb them with 
boiled rice; in sonje., other parts they bakq them in bread. An«xher «trapiger 
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expedient is to feed diickens with them; then the animals are kilted after two 
hours* time, and the pearls are rescued from their hiding-place, the action of 
the gastric juice having . somewhat restored their colour. The true shape of 
the pearl should be a perfect sphere, or pear-shaped, like the celebrated monster 
pearl of the Great Mogul. 

Not even excepting the diamond is there a jjewel so often spoken cf in 
history, sacred and profane, or so treated of in story or romance, as the pearl. 
In Sacred Writ, we have frequent mention of it and many of the ancient 
writers speak in glowing terms of its beauty. It has always been the type 
pf purity, and the word has from time immemorial been used to illustrate what- 
ever was pure and beautiful, and this especially in the language of the East, 
where such mouth-rounding names as Looloo, Mootoo, &c., represent^ it. Some 
pearls have become historic. Thus we read in an old play — 
In good sooth. 
If this the manner giveth not content, 
Then may the matter, like the famous cup 
Wherein old £^ypt*s Queen resoh'ed a pearl. 
The ransom of a kingdom, at a draught 
Contain some stuff of value. 
This refers to one of the two celebrated pearls possessed by Cleopatra— the 
other, saved from a similar fate, was slit into halves to form earrings for the 
statute of Venus in the Pantheon. 

Julius Cxsar, in love with Servilia, the mother of Marcus Brutus, presented 
ta her a pearl valued at six million sesterces (;^48,4I7 los. of our money). 
It was with a ring of pearl that the Doge of Venice wedded ervcry year since 
1 1 77 the Adriatic Sea. Pope Leo the Tenth is said to have paid a Venetian 
jewrfler ;f 14^000 for a single pearl. We avonder if he had ever heard of the 
class of persons who and their money are soon parted; The traveller TaVernier 
purchased a pearl at Calif a, which he is said to have SQ>ld to the Shah of 
Persia for the enormous sum of ;f 180,000. If this be true, he was a lucky 
man, surely, to get out of Persia with his head on his shoulders. A Prince 
of Muscat possessed a valuable small pearl only weighing id carats, but it 
was so clear and transparent that daylight could be seen through it. He refund 
;^4,ooo for it. Perhaps a better proof of its value would have been that he 
had taken ;£'4,ooo for it. The pearl in the crown of Rudolf the Second, it 
is said, was as large as a pear. What pear? A Jargonel or a Duchesse? 
And how big .was the oyster from which it was taken? The Shah of Persia 
actually possesses a string of pearls, each individual of which is nearly the 
sixe of a hazel-nut-*^an inestimable string of pearls. At the Paris Exhibition 
of 1S55 Queen Victoria displayed some magnificent pearls, and the late Empress 
of, the -French exhibited on the same occasion a collection of four hundred and 
eight pearls, each weighing over nine penny-weights, and all of perfect form 
and the finest water. Here we must close our paper on 
The priceless pearl. 

Without the diamond's sparklings eyes, 

The ruby's blushes-— there it liesj 

Modest as the tender dawn 

When her purple veil's withdrawn. 

The flower of gems, a lily cold and pale. 



UNDERGROUND TREASURES: HOW AND WHERE TO FIND 
THEM. A KEY FOR THE READY DETERMINATION OF 
USEFUL MINERALS WITHIN THE UNITED STATES. 
BV James Orton, A. M. 
Orily those minerals are mentioned which are useful 5 any specimen, there- 
fore, which decs not fit any of the descriptions given, may be con^iidcrcd of 
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no special value. By the term *' color," is meant the color of a fresh fracture, 
for the exposed surface often misrepresents the true aspect. Exact color is not 
meant, but **red*' stands for reddish, ** yellow" for yellowish, ** white ** for a 
light gray up to the perfectly transparent. ** Magnetic " means that the speci- 
men disturbs the needle of a compass, or that a magnet will take up fine 
particles. A mineral is "opaque"* if the light will not pass through either the 
edges or a thin fragment. A "translucent" mineral is either clear as crystal 
or only allows light to pass dimly through a thin portion. *^ Effervescence " 
is the bubbling produced by the escape of a eas, as in soda-water. " Gravity " 
is the weight compared with that of an equal bulk of water. In the majority 
of cases the specimen can be determined without it; but there may be several 
doubtful cases which can be settled only by obtaining the gravity. This is done 
by first weighing a fragment of the mineral in a small apothecary or jeweler's 
balance, reckoning it in grains. Then by a thread suspend it below one of 
the scales in a tumbler of water, taking care that the specimen is covered 
with water and does not touch the sides. Subtract the weight in grains as it 
hangs in the water from the first weight, an<l divide the first weight by the 
difference : the result is the gravity. Five per cent, should be allowed for 
impurities. Where exactness is not required, the gravity of a specimen may 
be judged by comparing it with well-known substances. Thus, 

The gravity of aolhraei e coal is about 1.6 

The gravity of trik is about 1.8 

The grsvity cf clmy is about 2.0 

The gravity of laarb'e and glaFS is about * 2.5 

The gravity of «|ate is al>ouf ' 2A 

The gravity of cast-iron is abr<nt 7.U 

The gravi^ of copper is about 0.0 

The gravity of lead is about ... 110 

If the gravity of a mineral is 1.5, a cubic inch of it will weigh about 
5-4 ounce ; if 2., i oz.; if 2.5, I 1-4 oz,; if 3., i 1-2 -oz-; if 4., 2 oz.;. if 
3, 2 1-2 oz., etc. 



DIRECTIONS FOR DETERMINING SPECIMENS BY THE KEY. 



HOW TO TKST MINERALS IVITH THE SIMPLEST MEANS— PROSPECTIMG WITH^ 
A JACK-KNIFB AND COMMON SENSE— USE OF THE KEY— HOW TO TELL 
PYRITES FROM GOLD AND QUARTZ FROM DIAMOND — ALL THE USCFUL 
MINERALS GROUPED ACCORDING TO HARDNESS AND COLOR. 

First see whether it will scratch common window-glass. If it will make 
ihc least mark, it belongs to division A ; if not, it is to be found in gimip 
B. Next notice whether the light will shine through it : if it does not ps^ 
through even the edges or a thin splinter, it is opaque ; if any light is allowed • 
to pass it is translucent. With a knife see if it is harder or softer than pure 
white marble ; then, noting its color, compare it with the descriptions of minerals 
referred to by the numbers. If it agree with none, it may be considered of 
no use in the arts. To make doubly sure, get the gravity as described above. 

Examples: Suppose we have an unknown mineral in hand. We first 
try to scratch glass with it and find it impossible. It 'therefore belongs to 
section B. Next we find it is opaque and yellow, and evidently heavier and 
harder than marble. It must be one of two: 44 attracts the compass-needle, 
and this will not ; it is consequently 26 or Copper Pyrites, if it agree with the 
description. If not, it is something of no great value. 

You have found what you think is a diamond. Does the specimen scratch 
glass ? Yes, easily, and is brittle. Can you see through it ? You say it is 
clear as glass. Look now under section A, " translucent " series, number 6 
/for it is colorless), and decide which of the four it is. The first one (a;) 
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is diamond; but do'TJOt let your wishes iftake it Hgret, TurBing to the de- 
scription, you read that it can not be scratched with a file or worn down on 
a gttndstone. This decides against it. Besides, the gravity (2.5) is too little. 
With the next (57) it agrees perfectly, and you need not go further. Should 
the specimen, however, agr«e very well with rock crystal, oAly that its gravity 
(3«5) is too great, then it is topaz. 

IS^'All minerals that scratch glass are brittle, and all (save 32 and 46) 
are infusible or melt with great difficulty. 

iS^he following minerals will burn, evaporate or melt without a flux in 
an ordinary fire: Nos. 2, 4, 5, 7, lo, 13, 14, 16, 18, 19, 21, 23, 24, 26, 29, 
33» 35» 37. 44. 53. 55. 62, 63, 70, 71, 75. All but the following are heavier 
than marble : 2, 4, 6, 7, 10, 14, 16, 34, 36, 40, 47, 4S, 56, 60, 6f, 69, 71. 
Nos. 2, 50 .and 58 alone dissolve in water. 

ISr-ln dietermining color, be sure you have a fi-esh surface, for the outside 
is often deceptive* By ** blow-pipe '* is meant the tapering tube used by 
watch-makers. 



WiLt SCRATCH GLASS. 



I. OPAQUE. 

(1) Black: 12,. 20, 28, 30.42. 43? 51. 

54, 67, 72. 

(2) Browtt: 12, 28,. 42, 59, 72,. 77. 

(3) Red : 39. 46, 54, 59, 67. 

(4) Yellow : 38, 72, 77. 

(5) Gray : 22, 28, 72 ^ 

(6) White: 64.- 



(I) 
(2) 
(3) 
(4) 
(5) 
(6> 
(7) 



11. TRANSLUCENT. 
iJrowa: 33, 59, 72, 77. 
Red: J 7, 32, 46, 59» 68, 73, 74. 
Yellow : 32, 59, 72, 73, 77. 
Greea: 74, 77. 
Violet-blue: 3. 
White : 27, 57, 73, 77. 
Banded or cknidedi i. 



B. 



WILL NOT SCRATCH GLASS, 



I. OPAQUE. 



Harder than white marble.* 

(1) Black: II, 35, 47. 

(2) Brown i 66, 75.' 

(3) Red : 44, 53, 7S. 

(4) Yellow : 26, 44. 

(5) Green: 45, 
(61 Gray : 35, 66. 

(7) White : 6, 9, 11. 



Softer than white marble. 

4, 7, 10, 12, 13, I4> 16, 24, 34, 37 

49» 5i» 55> 56, 76 
12, 14, ai. 
21, 23, 4!, 55. 
12, 33. 56. 
60, 61. 

5, 24, 31, 34, 36, 49, 56, 63, 69. 
36, 40, 56 62. 



II. TRANSLUCENT, 



(I) 

! 

(7) 



Black; 1 1. 

Brown : 9, 1 1, 65, 66. 

Red: 9, il> iS, 53. 78- 

Yellow: 9, n, 15, 29, 47,. 78. 

Green : 29, 45, 65, 70. 

Blue : 8, 18, 29, 47. 

Gray: 19, 47," 65, 66. 

White: 18, 47. 

Mottled or Banded: 47. 



55- 
48. 

36* 55. 
48. 7'- 
48, 60, 61. 

37, 69. 
2. 



* That iji, they are not so easily cut with a knife they da not neoessarilv 
scratch marble. '^ 
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DESCRIPTIVE LIST OF USEFUL MINERALS. 

the gems— precious metals— valuable ores and useful mfnb&als of 
the united states from agate to zinc— their distinguishino 
characters, uses and localities— a mineralogy for miners. 

1.— Agate. 

This stone is a mixture of several kinds of quartz, mainly the white, red, 
brown and black, disposed in layers or clouds. The layers are zigzag, circular 
or in straight bands (on3rx). Occurs in irregular rounded masses; not very 
translucent; not altered by heat or acids; cannot be cut with a knife nor 
split into plates; takes a high polish; lustre glissy; gravity 2* 5. 

Value.— Used for jewelry and ornamental work, mortars, vases, knife-handles, 
'burnishers, etc. THe colors are deepened by boiling in oil aad then in sulphuric acid. 

Localities. — Found in granite and trap regions, geaerally by the shores of 
rivers, lakes and the sea. 

2.— Alum. 

Occurs in mealy or solid crusts, often fibrous; dissolves in water; tastes 
sweetish-astringent; melts and froths up when heated. 

Value. — Extensively used in dyeing and calico-printing, candle-making, dress- 
ing skins, clarifying liquors and in p^roaacy. 

Localities. — Found incrusting and impregnating dark slaty rocks, with 
yellow streaks. 

5.— Amethyst. 

Same as ^ock Grysiaiy but colored purple or bluish violet. Grenerally ia 
clustered crystals. 

Value.- When clear and finely colored, it is a favorite gem. ' 

Localities — Usually found with agate. 

4»— Anthracite. 

Occurs massive ; compact ; high lustre ; brittle ; breaks with a curred turf ace; 
will not scratch marble; burns, but not readily, with a pale blue flame and 
little smoke; will not form coke by roasting; gravity 1*4 to i*S. 

Value.— Used for fuel and sometimes cut into inkstands, etc. 

Localities.— Found in beds between slates and sandestones. 

The rocks in anthracite regions are tilted, bent and broken, never level to 
any great extent. Impressions of leaves are good indications. 

5.— Antimony Ore. 

Occurs fibrous or granular; color lead gray, often tarnished ; shining lustre, 
brittle; but thin pieces can be cut off with a knife; melts in a candle, at a 
high heat passing off in vapor; gravity 4*5. 

Value.— The source of the antimony of commerce, containing seventy per cent. 

Localities.— Found associated with Silvtr, Spathtc^ Irotty Blende^ Baryta 
aqd QuarH. 

6.— ASBESTUS. 

Occurs finely fibrous, flax-like; flexible, not elastic; silky lustre, sometimes 
greenish; gravi^ y> 

Value. — Used for lining safes and steam-packing, and for making incombust- 
ible cloth, lamp-wicks, etc 

Localities. — Found in granite-regions. 

7.— ASPHALTUM. 

Occurs massive; brittle; breaking with high lustre like hardened tar, and 
with curved surface; melts and burns readily with flam^ and smoke; gravity 
1*2, sometimes floats on water. 

Value. — ^Used for cements and Tarnishes. 

Ix>CALrnBS«<-»Found geneially near 'the fiv^ace, 

30 
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^.—AZURITE. 

. Occurs in crystals and masses with glassy lustre, or earthy and dull; 
brittle; crackles and blackens, and finally fuses by heat; dissolves with effer- 
vescence in nitric acid ; gravity 3*5. 

Value. — A valuable ore of copper, containing sixty per cent. 

. Localities.-— Found chiefly in fead and copper mines. 

9.— Baryta, or Heavy Spar. 

Occurs in crystals, j^ates and masses ; powder white;' brittle; crackles 
when strongly heated ; not dissolved in acids ; easily distinguished by its 
weight ; gravity 4*5, or twice as heavy as Gypsum, 

Value. — Used extensively as white paint and in pottery. 

Localities. — Found in mining districts, often with lead, copper and iron 
eres, and in limestone. 

10— Bituminous Coal. 

Occurs in masses, beds or seams; softer and duller than Aftthraeiie; often 
a bright pitchy lustre ; brittle, showing a slaty or jointed structure rather than 
curved surface; powder black; burns readily with yellow flame; by roasting 
forms coke; gravity I '5 or less. 

Value. — Used for fuel and the production of gas, coke, carbolic acid 
and aniline. 

Localities.— Found west of Harrisburg, Pa. in rocks (slates and sand- 
stones) less disturbed than in the Anthracite region. 

II. — ^Blenbb. 

Occurs in crystals and masses; waxy lustre,, but n«t always very apparent; 
usual color^ rosin-yellow to dark brown ; brittle j the powder, which is whitish 
to reddish-brown, dissolves in muriatic acid giving off the odor of rotten £ggs ; 
by roasting gives off sulphur-fumes; infusible alone, but on charcoal at a 
high heal gives off white fumes ; gravity 4. 

Value* — An ore of zinc (containing sixty-six per cent.) and a source of 
white vitriol. Often worked for its Si her and Gold. 

Localities, — ^Found with lead and other ores. 

12.— Bog Iron Orb. 

Occurs in masses or beds, looking mucli like hard brown earth; loose or 
porous and earthy, rather than compact and nodular; powder yellowish-broum ; 
when strongly heated becomes black add Aaagfietic; gravity nearly 4. An 
earthy yellow variety is called yellow Ochre, 

Valuh. — An important ore, yielding thirty-five p<)r cent. 

Localities. — Found in low, marshy grounds; widely distributed. 

r3*— Brittle Silver Ore. 

Occurs in crystals and masses; metallic lustre; tarnishes yellow, gray and 
finally black; easily cut or broken; when heated gives off fumes of sulbhor 
and antimony, affording a button of Silver; dissolved in nitric acid, it silvers 
coppers placed in H; ^vity 6. 

Value. — ^A rich ore of silver, containing over sixty p^r cent.- • 
Localities.— Found in veins with other silver dires, • 

14.— Brown Coal. 

Occurs like Bituminous Coal^ but usually brownish- black with less lustre, 
and often showing a woody or slaty stni^^'ire ; powder always brown ; con- 
tains fossil plants; gravity between 1*2 {x\,d t'^. 

Value. — Inferior to No. 10. Makes nu coke* Can" be used in the matw- 
facture of alum. 

Localities. — Found in thin veins or ©Uiptical masses,, never in extensive 
layers. -^ . , ■ . t. •....-.■ s.,- ... . 
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i5.~Calamine. 

Occurs in crystals and masses ; glossy lustre ; harder than marble ; brittle ; 
heated it swells up, becomes and emits a green light ; dissolves, when 
powdered, in hot sulphuric acid without eflfervescence ; gravity 3.4. 

Value. — Ari ore of zinc yielding from forty to sixty per cent. 

Localities.— Found in limestone rock with other ores. 

16— Cannel Coal. 

Occurs in compact masses ; dull lustre ; brittle, breaking with a curved surface ; 
burns readily but does not melt; does not soil the fingers; gravity about i'2. 
Value. — Used for fuel and for making gas, oil and ornaments. 

17 — Caiinelian. 

Occurs in masses or pebbles; at first grayish, but by exposure to the sun 
becomes uniform flesh, red or brown, never striped,. — although Carfulian may 
form one of the bands of an Agate', brittle, breaking with a curved surface; 
very hard; takes a fine polish; glassy or resinous lustre; gravity 2*6. 

Value. — Used for jewelry. When of two layers, white and red, (properly 
called sardonyx), it is used for cameos. 

Localities. — Same as Agate, 

iS. — Celestine. 

Occurs crystallized, fibrous and massive ; color white, often faint bluish ; 

Slassy lustre ; very brittle ; under the blow-pipe crackles and melts, tinging the 
ame red; does not dissolve in acids; gravity 4. 

Value. — The source of nitrate of strontia, used in fire-works. 
Localities.—- Found in limestone, gypsum and sandstone. 

19. — Creussitb. 

Occurs in crystals, in powder or masses; glassy lustre; brittle; dissolves 
in nitric acid with effervescence ; heated strongly on charcoal, crackles and fusesi 
giving a* globule of lead j gravity 6*4. 

Value. — A rich ore of lead yielding seventy-live per cent. 

Localities. — Found in lead mines. 

2o.^Chromic Iron. 

Occurs in compact masses; powder dark brown; small {Meoes sometimes 
attracted by the magnet; brittle, breaking with uneven surface; with borax 
melts into a green globule ; not acted upon by acids ; little lustre ; gravity 4*4. 

Value. — Used in making the chrome pigments. 

Localities.— Found in Serpentine. 

21. — Cinnabar. 

• Occurs in granular or earthy masses; resembles iron-rust, but is a yellowish- red ; 
powder scarlet; easily cut with a knife; thrown on red-hot iron, evaporates, 
giving off odor of sulphur ; rubbed on copper, '* silvers " it ; gravity 9, or 
about as heavy as Copper. 

Value. — ^The source of mercury (containing eighty-four per cent.)- and 
ver million. 

Localities. — Found in slate and limestone rocks. 

, 22, — Cobalt Pyrites. 

Occurs crystallized and massive; does not scratch glass easily; metallic 
lustre; tarnish, copper-red; powder, blackish-gray; brittle; heated on charcoal 
gives ofi' sulphur fumes; heated with borax gives a blue glass; gravity 5. 

VALUE.—An ore of cobalt, -yielding twenty per cent. 

Localities. — Usually found in slate or granite roeks with Copper Pyriice* 
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23.--COPPER. 

Occua in irregular masses; metallic lustre; can be cut with a knife; 
malleable; ductile; fusible; gravity 8' 8. 

Value. — A source of copper and silver. 

Localities. — Most abundant in the trap and " freestone '* regions. 
24. — Copper Glance. 

Occurs crystallized and massive; color, blackish lead-gray, often tarnished 
blue or green ; nearly as hard as marble ; brittle ; a spHnter will melt in a 
candle, giving oft the odor of sulphur ; dissolved in nitric acid, it will coat a 
knife-blade copper; metallic lustre; gravity 5 '5. 

Value. — An ore of copper, yielding seventy-five per cent. 

Localities.— Found at copper-mines. 

25.^ — Copper Nickel, 

Occurs in masses ; metallic lustre ; color pale copper-red ; tarnishes gray 
to black ; powder pale brownish- black ; brittle ; on charcoal melts giving the 
odor of garlic ; becomes green in nitric acid ; gravity 7*5. 

Value. — An ore of nickel (containing forty-four per * cent.) and arsenic. 

LocALiTiEs.**Found in granite regions. 

26.— Copper PyRiTBs. 

Occurs in crystals and masses ; color brass-yellow ; tarnishes green ; metallic 
lustre when freshly broken ; can be cut with a knife ; brittle ; powder greenish 
black; on charcoal melts giving off sulphur fumes; dissolves in nitnc acid, 
making a green liquid ; gravity 4*2. 

Value. — If of a fine yellow hue, it is a valuable copper ore (yielding from 
twelve to forty per cent.) and source of blue vitriol. 

Locauties.— -Found' in mountainous or granite regions with other ores. 

27. — ^Diamond. 

Occurs in crystals and irregular angular masses; cannot be scratched by 
any other mineral or the file ; brilliant lustre ; feels cold to the touch ; when 
rubbed on the sleeve exhibits ejectricity for hours: retains the breath but a 
short time ; often tinged yellow, red, or green ; gravity 3'5. 

Value. — Used for jewelry, lenses and for cutting glass. 

Localities.— Found in gold-regions, in river-washings of sand and pebbles ; 
usually with coarse gold, but deeper down. 

28. — Emery. 

Occurs in granular masses, sometimes with bluish crystals; looks like fine 
grained iton ore ; breaks with uneven surface ; scratches quartz easily ; very 
tough ; brittle : gravity 4. 

Value.— Used extensively as a cutting and polishing material. 

LocAj^rriES. — Found generally in limestone or granite with MaQnetie Iron 
Ore. 

29.—FLOUR Spar. 

Occurs in square crystals and in masses; glassy lustre; powder white; 
brittle; crackles when heated and then shines in the dark; does not effervesce 
with acids; is not scratched by marble; gravity 3. 

Value. — Used as flux in glass and iron works. 

Localities.— Found in limestone, granite, slate, etc., often at lead-mines. 

30.— Franklin iTE. 

Occurs crystallized and in masses; generally made of coarse grains ; brittle ; 
powder dark reddish-brown; heated with ^oda tuxas blush-green; dissolves in 
muriatic acid; gravity 5. 
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Valub.— An ore of zinc. , ^ ^. .. 

Localities.— Found in limestone with Garnet and Zi^i^i/^. 

31.— Galena. 

Occurs in crystals and masses; brilliant lustre; brittle; easily broken; 
powder, when finely rubbed is black; can be cut with a knife; heated it 
gives off sulphur ancl melts ; dissolves in nitric acid leaving a white powder 
at the bottom; gravity 7*5— or a little heavier than cast-iron. 

Value.— The main source of lead (yielding eighty per cent), and ftlso 
smelted for the silver it contains. Used also in glazing stone-ware. 

Localities.— Generally found in limestone with Iron Pyrites^ zinc-ore, etc. 
That found in slate is richest in silver. 

32.— Garnet. 

Occurs in crystals with four-sided faces; often nearly round; deep-red, which 
grows darker by heat ; rarely yellow ; also in brown masses ; melts at a high heat ; 
brittle; not scratched by a knife; glassy lustre; gravity 4. 

Value. — ^The clear deep-red and yellow varieties are used for jewelry; 
the massive brown is ground for "emery." 

Localities.— Found in slate and granite rocks. 

33. — Gold. 
Occurs in scales, grains and nuggets, or disseminated through cellular quartz ; 
metallic lustre ; without tarnish ; can be cut and hammered into thin plates ; 
not dissolved by nitric acid ; gravity 19, when pure and of a rich gold yellow 
color. The pale or brass yellow specimens are much lighter, the gravity being 
as low as 13. A grayish yellow gold, occurring in small, flat grains has a 

gravity of about 16. . . ,_ . ,l 

Localities.— Found in veins of quartz running through greenish or grayish 
slates, the quartz at the surface being generally full of cavities and rusted, and 
the slates beloiw the surface often containing little cubic crystals of Iron PyrUes ; 
also in the valleys traversed by mountain-streams and in the river sands and 
gravel below. Iron and Copper Pyntts^ Galena and Blende frequently contain 
gold. Masses of quartz and pyrites from the gold-regions, which make no show 
of gold, sometimes pay well; the value of such specimens can be determined 
only by an assayer. 

34.— Graphite. 

Occurs in foliated, scaly and granular masses; can be cut into thin slices 
which are flexible, but not elastic ; impressible by the nail; feels greasy ; leaves 
a shining trace on paper; metallic lustre; riot altered by heat or acids; 

gravity 2. , . * , 

' Value.— Used for pencils, polishing, glazing, for making steel, crucibles, 
overcoming friction, etc. 

Localities.— Found in granite, slate and limestone rocks. 

35.— Gray Copper Ore. 

Occurs in crystallized or granular masses; metallic lustre; color between 
steel-gray and iron -black ; brittle ; the powder dissolved in nitric acid makes a 
brownish green solution ; melts at a red heat ; gravity 5. 

Value. — An ore of copper (containing thirty-three per cent.) and silver, 
of which Netada specimens have sixteen per cent. 

Localities.— Found with gold, silver and lead. 
36.— Gypsum. 

Occurs in plates, fibres coarse and fine, and massive ; pearly or glistening, 
powder white, which if heated and mixed with water, turns hard ; does not 
dissolve in sulphuric acid; maybe scratched by the nail; gravity 2*3. 
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Value. — Used for stucco, manure, glazing, statunry* manufacture of glass, 
etc. A variety, called Satin Spar, worked into necklace beads and other orna- 
ments, is finely fibrous and compact, taking a polish (though easily scratched), 
and then resembles pearl or opal. 

Localities. — Found with marl or clay, limestone and salt. 
37. — Horn Silver. 

Occurs in crystals, wax-like masses, or in crusts; when scratched shows 
a shining streak; becomes brown on exposure; quite soft, easily cut; a small 
piece placed on zinc and moistened, swells up, turns black and shows metallic 
silver on being pressed with a knife; dissolves in hartshorn; gravity 5*5. 

Value.— An ere of silver, yidlding seventy per cent. 

Localities. — Found in slate with other silver ores. 

38.— Iron Pyrites. 

Occurs in masses and square crystals ; splendent lustre ; color bronze-yellow ; 
brittle ; strikes fire with steel ; heated, it gives off sulphur fumes ; powder brownish ; 
gravity 5. 

Value. — Affords sulphur, copperas and alum. When found outside of the 
coal region, it often contains gold and silver. 

Localities. — Found in all kinds of rocks. 

39.— Jasper. 

Occurs in masses, either in veins or as rounded stones; dull lustre, yet 
takes a high polish; breaks with a curved surface; not attacked by acids; is 
scratched by /ioci Crystal \ gravity 2*5. 

Value. — Used for mosaics and other ornaments when compact, fine-grained 
and bright color. 

Localities. — Found everywhere. 

40.— Kaolin. 

Occurs in beds; it is a fine white clay, plastic when wet;, when dry is 
scaly or compact; can bo crumbled in the fingers and feels gritty; adheres 
to the tongue; does not dissolve in acids. 

Value.— Used for the finest porcelain and for adulterating candy^ 
Localities. — Found generally with iron-ore and fire-clay. 

41.— Lenticular Iron Ore. 

Occurs in beds or masses, consisting of minute flattened grains; little 
lustre ; generally soils the fingers ; breathed upon has a clayey odor ; color, 
brownish-red, powder more red ; dissolves in strong muriatic acid with some 
effervescence; brittle; gravity 4. 

Value. — An ore of iron yielding thirty-three per cent. Generally mixed 
with other ores at the furnace. 

Localities. — Found in sandstone. 

42.— Limonite, or Brown Hematite. 

Occurs in masses, with smooth rounded surfaces and fibrous structure; 
sometimes as hollow nodules, which are velvety-black inside; its i.>owder when 
rubbed is yellowish-brown ;iwhen strongly heated turns black; scratches glass feebly; 
brittle ; dissolves in hot aqua-rcgia ; gravity 4. 

Value.— A common ore of pig-iron, containing sixty per cent.; used also 
for polishing buttons, etc. 

Localities.— Found in heavy beds with mica-slate, quartz, limestone, etc. 
43.— Magnetic Iron Ore. 

Occurs in granular masses, coarse or fine; attracted by the magnet, or 
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affecting the compass-needle ; powder black; brittle; dissolves in muriatic \acid; 
gravity 5. 

Value. — An important ore, yielding sixty-five per cent. 

LociuTiBS. — Found in granite, slate and limestone rocks. 
44. — Magnetic Pyrites. 

Occurs massive ; brittle ; deep orange-yellow ; powder grayish-black ; metallic 
lustre; tarnishes easily; slightly attracts the compass-needle; melts at a high 
heat, giving off sulphur-fumes ; gravity 4*5» 

Value. — ^Affords sulphur, copperas and nickel. 

Localities. — Found in granite regions, often with copper and iron ores. 
45.-— Malachite. 

Occurs in incrustations with smooth surface and fibrous ; powder paler green 
than the mineral; brittle; by heat crackles and turns black ; effervescs^s in 
acids; takes afinepolisb^ showing bands or rines; gravity 4. 

Value.'— Used for jewelry and inlaid work. 

Localities. — Found in copper and lead mines. 
46.— Manganrse Spar. 

Occurs in masses ; glassy lustre ; color flesh or rose-red ; becomes black on 
exposure; tough; melted with borax gives a violet-blue color: gravity 3*5. 
Value. — Used in glazing stone-ware. 
Localities.— Found in granite regions, often with iron-ore. 

47.— Marble. 
Occurs coarse and fine granular ; frequently veined or mottled ; brittle ; can be 
cut with a knife ; takes a polish ; effervesces with acids ; reduced to quicklime 
by heat ; a gray variety contains Stems and joints of worm-like fossils ; gravity 2*5. 

4S — ^Mica. 
Occurs in masses, which can be split into very thin, elastic leaves; pearly 
lustre; at a high heat becomes opaque; gravity 3. 
Value. — Used for doors of stoves, etc. 
Localities.— Found in granite regions- 

49.— Micaceous Iron Ok*. 

Resembles Specular Iran Ore, but consists of thin shining scales or leaves ; 

powder dark red; a thin flake is translucent, showing red light; feels some* 
what slippery. 

Value. — Used as an ore of iron and for polishing. * 

50.— Nitre. 
Occurs in thin crusts, delicate needles, or disseminated through the loose earth 
on caves; glossy lustre; brittle; cool, saline taste; crackles and burns brightly 
in live coals; a little harder than Gypsum. 

Value. — ^Used in the manufacture of gunpowder, fulminating powders, nitric 
acid, etc*. 

51.--OXYDE OF Manganese. 

Occurs in masses and little columns, often with small rounded surfaces; one 
ore is soft enough to be impressed by the nail, and soils ; the other will scratch 
glass faintly ; heated with borax, makes a violet glass ; dissolves in hot muriatic 
acid, giving forth a yellowish-green gas; gravity 4 to 5. 

Value.— Us-d for bleaching and for obtaining oxygen. 

Localities.— Found in granite regions, often with iron-ore. 

.^ 52. — Platinum. 

Occurs in grains or lumps; metallic, silvery lustre; 'can be hammered 
out; heaivier and harder than silver; not dissolved in nitric acid; gravity 17. 

Value. — Nearly equal to Gold. Used for making chemical and' philo- 
sophical apparatus, for coating copper, brssa, etc. 
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JLocALiTiES.— Found in river-gravelled with Gold, 
53. — Red Copper Ore. 

Occurs in crystals and masses ; cochineal-red ; powder browrtish-red ; nearly 
opaque ; brittle ; dissolves in nitric acid ; heated on charcoal yields a globule 
of copper; gravity 6, 

Value. — Affords copper (sixty per cent)., and blue yitriol. 

Localities. — Found in trap regions with other copper ores. 

54. — Red Hematite. 

Occurs in compact masses, with rounded surfaces or kidney-shaped ; fibrous 
structure ; color brownish-red to iron-black ; but powder invariably red ; when 
black, the lustre is somewhat metallic, otherwise dull ; brittle ; scratches glass 
with difficulty; dissolves slowly in strong muriatic acid; gravity 4.5 to 5. 

Value. — An ore of iron, yielding from thirty-six to fifty per cent. In 
powder, used as pigment and for polishing metals. 

Localities. — Found usually in beds with granite or limestone. 

55.— Red Silver Ore. 

Occurs in crystals and masses; metallic lustre ; brittle; powder cochineal- 
red; easily cut; at a high heat yields a silver globule; the powder heated 
with potash turns black; gravity 6. 

Value. — An ore of silver yielding sixty per cent. 

Localities.— Found at gold and silver mines. 

56.— Rensselaerite. 

Occurs in masses ; wax-like ; a trifle harder than marble ; when fresh can 
be scratched by the nail ; soapy feel ; takes a polish ; cleavable ; gravity, 2*8. 
Value. — ^Used as a marble and worked into inkstands, etc. 
Localities.— Found with steatite^ serpentines^ limestone, etc. 

57,— Rock Crystal. 

Occurs in crystals and masses ; transparent ; glassy lustre ; colorless ; tough ; 
brittle ; not acted upon by acids or heat ; electric " by friction ; grarify 2*5. 
Value.— Cut from ornaments, lenses, etc. 
LocALiTiEs.^-Common in sandstone, limestone and iron ore. 

58,— Rock Salt. 

Occurs in irregular beds or masses; brittle ; valine tast^;^, pracklesin the fire. 
Localities. — ^^Found with^.r«»», clay and :sariid$tDne.: .[ 

59.— RUTILE. ./ 

Occurs in crystals generally ; metallic lustre ; powder pale brown ; brittle ; 
unchanged by heat or acids; if powdered .and fused with potash, then dissolved 
in muriatic acid, the solution boiled w\th tinfoil assumes a beautiful violet 
color; gravity 4. 

Value. — Used for colouring porcelain and artificial teeth. 

Localities. — Found in granite and limestone rocks. 

60. — Serpentine. 

Occurs in masses; feeble, resinous lustre; color oily green ; powder 
whitish ; often yellowish ; gray on the outside ; can be cut easily ; takes a fine 
polish ; becomes re'ddish by heat ; gravity 2*5 — same as Marble* 

Value.— Worked into mantels, jaml», table-tops and many other ornaments* 

Localities.— Found as a rock in large masses. 
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'*" 61 .—Silicate of Copper. . 

Occurs in incrustations and masses ; color bluish-green ; not fibrous rsurfice 
smooth; easily cut ; does not effervesce in acid; blackens by heat; gravity 2. 
Value, — An ore of copper, yielding thirty per cent. 
Localities. — Founxi with other copper ores. 

62. — Silver. 

Occurs in masses, or strings and threads penetrating rocks and native copper 

and galena ; metallic lustre ; tarnishes grayish black ; can be cut in slices and 

hammered out ; dissolved in muriatic acid, it turns black on exposure ; gravity 10. 

Localities.— Chiefly found with copper near trap-pocks, and m fin€ grained 

gaiffta and dark brown bUfide* Gold contains from one to fifteen per cent.. 

' 63.-— Silver Glance. 

Occurs in small lumps, plates, and threads ; color dark gray ; cuts like lead ; 
melts in a candle giving off sulphur fumes ; gravity 7. 

Value. — The most ynportant ore of silver, containing eighty-seven per cent. 

Localities. — May be found almost everywhere, except in the coal regions ; 
associated with other ores, quartz, limestone, baryta, etc. Most abundant where 
mineral veins cross one another. 

64. — Smaltine. 

Occurs in crystals and masses ; metallic lustre ; color tin- white to steel- 
gray ; powder dark gray ; brittle ; gives off garlic odor in a- candle:; melted 
with borax makes a deep blue glass ; gravity 6*5 to 7. 

Value. — An ore of cobalt and arsenic, containing eighteen to seventy per cent. 

Localities. — Found in veins in granite regions with other ores. 

65.— Smithsonite. 

Occurs in masses, often rounded, covered with minute crystals, or honey- 
combed ; color white, dirty yellow or stone color ; glassy lustre ; brittle ; 
effervesces in nitric acid ; barely scratches glass ; barely translucent ; gravity 44. 

Value. — Yields fifty per cent, of zinc. 

Localities. — Found generally in limestone with galena blende.. 

66.— Spathic Iron. 

Occurs in crystals or plates somewhat curving ; also (ia coal regions) in 
nodules with concentric layers like an onion ; brittle ; color varies from white 
to yellowish-brown or dark-brown ; strongly heated it bladcens and will then . 
attract the compass needle ; the* powder effervesces in nitric aqid ; melted with 
borax makes a green or yellow glass; gravity 3-8. 

Value. — Yields thirty per cent, of iron, well adapted for steel. 

Localities.— Found in granite and coal-formations, often with other ores. 

67. — Specular Iron Ore. 

Occurs crystallized and in large masses, high metallic lustre ; color steel-gray 
or iron-black ; brittle ; opaque except when very thin ; the powder when very 
fine and rubbed on white paper shows red; the powder dissolves slowly in 
muriatic acid ; by a strong heat yields a black mass which attracts the needle ; 
gravity 5. 

Value. — Yields from fifty to seventy per cent, of iron. 

Localities.— Found in granitfe regions. 

68.^Spinel Ruby. 

Occurs in pyramidal crystals ; glassy lustre ; powder white -, scratches rock- 
crystal-, by heat becomes black; gravity 3-5. 
31 
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Value.— A gem ; clear specimens weighing ov^ four carats, are valued at 
lialf the price of the diamofid. 

Localities. — ^Found in granular limestone and clay, 
69. — Steatite. 

Occurs in masses, consisting of minute pearly scales or grains ; can be 
marked by the nail; hardens by heat; soapy feel; gravity 2*5. 

Value.— Used for fire-stones, tubes, in manufacture of porcelain, etc. 

Localities. — Found in beds with limestone, serpentine and slate. 
70, — Strontianite. 

Occurs in crystals and in fibrous or granular masses ; glassy lustre ; brittle ; 
thin pieces melt before a blow-pipe tinging the flame red ; effervesces with acids; 
gravity 3*6. 

Value. — A source of nitrate of strontia used in fire-works. 

Localities.— Found in limestone. 

71. — Sulphur. 

Occurs in crystals, nuisses and crusts ; brittle ; can be easily cut ; burns 
with a blue flame and sulphur odor ; , gravity Zf 

Localities. — Found in limestone and gypsum, and around geysers and 
sulphur springs. 

72.— Tin Ore. 

Occurs in crystals, grains and masses ; high lustre ; powder gray or brown- 
ish; brittle; will strike fire with steel; unaltered by heat or acids; gravity 
7, — being nearly as heavy as lead-ore. 

Value. — ^The only ore of tin, containing seventy-nine per cent. No gold-mine 
ever paid such profits as the tin mines of Cornwall. 

73.-TTOPAZ. 

Occurs in crystals; glassy lustre; brittle; scratches rock-crystal-, not acted 
upon by ordinary heat or acids; gravity 3.5. 

Value.^^A gem; the most esteemed are the rose-red and white. 
Localities. — Found in granite. 

74. — Tourmaline. 

Occurs in crystals, usually in long, slender three-sided prisms which .break 
easily, glassy lustre ; brittle ; becomes milk-white by [heat ; scratches rock-crystal 
and garnet; gravity 3. 

Value. — Used for jewelry. 

Localities. -Found in granite rocks. 

75,— Variegated Copper Ore. 
Occurs in crystals and masses'; metallic lustre ; quickly tarnishes ; color between 
copper-red and light- brown ; powder pale grayish -black; dissolves in nitric acid; 
at a high heaf melts to a copper globule; heated on charcoal gives off fumes 
of sulphur ; gravity 5. 

Value.— An important ore of copper yielding sixty per cent. 
Localities.— Found in granite, free-stone, etc., with other ores. 

76.— Wad. 

Occurs in masses ; earthy and loose ; can be broken by the fingers, and 
soils; no lustre; melted with borax makes a violet glass; feels very light. 

Value. — Used in bleaching and for making smalt. 

Localities.— Found in low places, generally in the vicinity of slate or 
iron ore beds. ^ 



Digiti 



ized by Google 



Qom AHD mm. m 

77»— WlLLRMITE. 

Occufs in crystals and masses ; feeble lustre ; brittle ; can hardly be cut 
with a knife ; sometimes scratches ^s ; {makes a jelly in muriatic acid ; 
gravity 4. 

Value* — Contains seventy per cent, of zinc. ' 

LocALtTiBS.^-Found in limestone with* zimiie* 

I 78.— ZiNClTE. 

Occurs in foliated masses or grains, powder orange -yellow ; brittle; dissolves 
in adds without effervescence; gravity 5*5. 

Value. — Yields seventy-five pfir cent, of zinc* 

Localities.— Found in limestone with FtankUnUe Gamely etc 



Prospecting for Diamonds, Gold, Silver, Copper, 
Lead and Iron. 



The mineral riches of a country are frequently discovered by attentively 
observing the fragments brought down by the action di water from the hills 
into the vallejrs ; and on traciag these to their several sources, the Veins from 
which they were originally detached, are in many instances found. Water also 
acts in another way a very important part in the discovery of mineral .veins, 
as by closely Examining the faces of the different gullies and ravines, which 
intersect a country, a ready means is afforded of ascertaining whether its strata 
are traversed by metalliferous deposits; and, therefore, in exploring with a 
view to its mineral productions, no opportunity should be lost of observing the 
various sections thus naturally laid bare. 

When fragments of an ore ar« found on a hill-side, it is very evident that 
the vein must lie higher up. If the vein is horizontal and the fragments are 
found on the top of the hill, there U no probability of -finding much if any of 
the vein, for generally it has been- washed away. Ore-veinSi however, arc 
almost always nearly vertical ; so that boring is of little use, as it might pass 
by the richest vein, or, striking it lengthwise, give a too favorable result. 

As heavy minerals do not drift far, metals are always found near their source. 

Horizontal beds can be. worked at the least cost. 

Pockets and nodules, or any detached masses of minerals,, are soon exhausted. 
Veins, lodes and beds are most valuable. 

Boring a three-inch hole, which costs about. $1 a foot, is a good method 
of testing a mineral vein or bed which lies inore or less horizontally. A shaft 
may be sunk in sandstone for from 1^6 to ^3 per cubic yard ; in slaie and 
gravel, at firom i|2 to 31. 

The existence of mineral springs, > and th& sapid meUingi. of the snow ,. in 
any locality, are no indications of ores. 

Sbarchino for DiAMONDS.^^ew things are so unpromising and unattract- 
ive as gems in their native fetate.: Hence their slow discovery^ There is liltle 
doubt that diamonds exist in many places as yet unknown, or where ^heix 
presence is unsuspected. It is very difficult for the unpractised eye to distinguish 
them from crystals of quartz or topaz. The color constitutes the main difficulty 
in detecting their presence* They are of various shades of. yellowish brown, 
green blue and rose-red, and thus closely resemble the common gravol by which 
they are surrounded. Often «bey are not unlike a Jiump of gum arabic, neither 
brilliant nor transparent. The finest, however, ate colorless, and appear like 
rock-crystals. 

In Brazil, where great numbers of diamonds, chiefly of small sizer have 
been discovered,' the method _of searching for them is* to wash the sand of 
certain rivers in a manner precisely similar to that employdd in the gold 
fields, namely, by prospedting pAm. A shovelful of earth is throwa into the 
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pan, which is then immersed in water, and gently moved about. As the wash- 
ing goes on, the pebbles, dirt and sand are removed, and the pan then contains 
about a pint of thin mud. Great caution is now observed, and ultimately 
there remains only a small quantity of sand. The diamonds and particles <tf 
gold, if present, sink to the bottom, being heavier, and are selected and 
removed by the practised fingers of the operator. But how shall the gems be 
detected by one who has had no experience, and who in ajeweler's shop could 
not separate them from quartz or French paste? The difficulty can only be 
overcome by testing such stones as may be suspected to be precious. Let these 
be tried by the very sure operation of attempting to cut with their sharp 
corners glass, crystal or quartz. When too' minute to be held between the 
finger and thumb, the specimens may be pressed into the end of a stick of 
hard wood and run along the surface of window glass. A diamond will make 
its mark, and cause, too, a ready fracture in the line over which it has travelled. . 
It will also easily scratch rock-crystal, as no other crystal will. 

But a more certain and peculiar characteristic of the diamond lies in the 
form of its crystals. The ruby and topaz will scratch quartz, but no mineral 
which will scratch quartz has the curved edges of the diamond. In small 
crystals this peculiarity can be seen only by means of a magnifying 
glass ; but it is invariably present. Interrupted, convex or rounded angles, are 
sure indications of genuineness. Quartz crystal is surrounded by six faces ; the 
diamond by four. The diamond breaks with difficulty; and hence a test some- 
times used is to place the specimen between two hard bodies, as a couple of 
coins, and force them together with the hands. Such a pressure will crush a 
particle of quartz, but the diamond will only indent the metal. 

The value of the diamond is estimated by the carat, which is equal to 
about four grains, and the value increases rapidly with its weight. If a small, 
rough diamond weigh four grains, its value is about $io; if eight grains, $40; 
if sixteen grains, $640. A cut diamond of one carat is worth from $50 to $100. 

The imperfections of the diamond, and, in fact, of all cut gems, are made 
visible by putting them into oil of cassia, when the slightest flaw will be seen. 

A diamond weighing ten carats is "princely"; but not one in ten 
thousand weighs so much. 

If a rough diamond resemble a drop of clear spring water, in the middle 
of which you perceive a strong light ; or if it has a rough coat, so that you 
can hardly see through it, but white, and as if made rough by art yet, clear 
of flows or veins; or, if the coat be smooth and bright, with a tincture of 
green in it,— it is a good stone. If it has a milky cast, or a yellowish-green 
coat, beware of it. Rough diamonds with a greenish crust are the most limpid 
when cut. 

Diamonds are found in loose pebbly earth, along with gold, a little 
way t>elow the surface, towards the lower outlet of broad valleys, rather than 
upon the ridges of the adjoining hills. 

Searching for Gold.— The paying localities 'of gold deposits are the 
lopes of the Rocky and Alleghany Mountains. Gold need not be looked for 
in the anthracite and bituminous coal-fields nor in limestone rock. It is seldom 
found in the beds of rivers. The thing itself is the surest indication of its 
existence. If soil or sand is " washed " as described in Chapter V., and the 
particles of gold are not heavy enough to remain at the bottom, but float away, 
the bed will not pay. 

Along streams rather high up among the mountains, and in the gravelly 
drift covering the riopes of the valley below, are the best prospects. Where, 
the stream meets an obstacle in its path or makes a bend or has deep holes 
there we may look for " pockets *' of gold. Black or red sands are usually 
richest. G<^d-bearing rock is a slate or grsmite abounding in rusty looking 
quartz veins, the latter containing iron pyrites or cavities. Almost all iron 
pyrites and silver ores may be worked for gold. When the quartz veins are 
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thin and numerous rather than massive, and lie near the surface, they are 
considered most profitable. Few veins can be worked with profit very far down. 
As traces of gold may be found almost everywhere, no one should indulge in 
speculation before calculating the precentage and the cost of extraction. Gold- 
hunting, after all, is a lottery with more blanks than prizes. 

The substances most frequently mistaken for gold are iron ^rit4s, cofpet 
pyrites and mica. The precious metal is easily distinguished from these by its 
malleability (flattening under the hammer) and its great weight, sinking rapidly 
in water. 

Searching por Silver.— This metal is usually found with lead ore and 
native copper. Slates and sandstones intersected by igneous rocks as trap and 
porphyry, are good localities. Pure silver is often found in or near iron ores 
and the dark brown zinc blende. The Colorado silver lodes are porous at the 
surface and colored more or less red or green. Any rock suspected of con- 
taining silver should be powdered and dissolved in nitric acid. Pour off the 
liquid and add to it a solution of salt. If a white powder falls to the bottom 
which upon exposure turns black, there is silver in it. Silver mines increase 
in value as in depth, whereas gold diminishes as we descend. 

Searching for Copper. — The copper ores, after exposure, or after being 
dipped in vinegar, are almost invariably green on the surface. They are moftt 
abundant near trap dykes. The pyrites is generally found in lead mines, and 
in granite and clay-slate. Copper very rarely occurs in the new formations, 
as along the Atlantic and Gulf borders, and in the Mississippi Valley south 
of Cairo. 

Searching for Lead. — Lead is seldom discovered in the surface soil. It is 
also in vain to look for it in the coal region and along the coast. It must 
be sought in steep hills, in limestone and slate rocks. A surface cut by 
frequent ravines or covered by vegetation in lines, indicates mineral crevices. 
The galena from the slate is said to contain more silver than that from the 
limestone. The purest specimens of galena are poorest in silver; the small 
veins are richest in the more precious metal. A lead vein is thickest in 
limestone, thinner in sandstone and thinnest in slate. 

Searching for Iron. — Any heavy mineral of a black, brown, red or 
yellow color may be suspected to be iron. To prove it, dissolve some in oil 
of vitriol and pour in an infusion of nut-gall or oak- bark; if it turns black, 
iron is present. If <a ton of rich magnetic ore cost more than $4 at the furnace 
good hematite more than $3, and poor ores more than $1*50 or $2, they are, 
too expensive to pay unless iron is unusually high. Deep mining for iron is 
not profitable. Generally speaking, a bed of good iron ore, a foot thick, will 
repay the cost of stripping it of soil, etc., twelve feet thick. Red and yellow 
earths, called ochres, contain iron. Magnetic ore is easily found by a compass. 



Assay of Ores. 



One of the first (Questions asked after the discovery of a mettallic ore, 
is — "will it pay?" We propose to state in plain words a method of determ- 
ining the character] and value of the principal ores, so that any intelligent 
man, however unscientific, may answer his own question. The chemical analysis 
or exact assaying of ores is too complicated, and must be left to professional 
assayers. 

" Will it pay ?" is an important query ; for many ores of even precious metals, are 
not "paying." Whether an ore is profitable depends not so much upon the 
relative value of the metal as upon the ease of separating it from the rock or 
"gangue" as it is called. Thus the minimum percentage of metal, below 
which the working of the ore ceases to be profitable is— 
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Lead 
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Copper 
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Quicksilver 

Silver 

Flatinuin 

Gold 




100000 

That is, an ore of iron which contains less than 25 per cent, of metal 
will not pay for working; for the reduction of iron in comparison with 
copper ore is very difficult. Gold is very easily extracted, and hence some 
quartz rocks which do not apparently contain a particle of gold, pay 
well a bushel of rock often yielding half an ounce. 

Iron occurs in large masses or beds ; but the other metals are scattered in 
fragments through sand or soil, or exist in veins running through roCks. 

Washing for Gold and Platinum. — This operation, called "panning," 
is the oldest and- simplest method of extracting the precious metals. At the 
present time, it furnishes to Russia nearly all the gold produced in that empire. 
It is based on the principle that substances of different weights may be separated 
by means of water,— the heaviest going to the bottom first. To examine the 
bank or bed of a river, suspected to contain gold, fill a milkpan with 
the sands and carry it to a tub or pool of quiet water. Dip it under, stir- 
ring the mass -with one hand or a stick. Then pour off the muddy water, 
fill with fresh water stirring again, and again pour off the light sand, 
clay, etc. Scales of gold will sink fast; mica flakes will take their time. 
Repeat this process till all the fine particles are washed off ; then allow just 
enough water to enter the pan as will cover the sand. By shaking the pan 
and gradually lowering the 'side by which it is held, the sand will flow off, 
leaving in the corner a heap of coarse sand. Put in a small quantity of 
water and turn the pan around so as to create a gentle current, when the 
precious metal, if there be any, can be easily detected, — the gold by its bright 
lustre, the platinum by its lead color, and both by their malleability. Particles 
of gold are of uniform color and are either flat or rounded ; while other yellow 
grains are angular. Holding the pan in the sunshine, secure any glittering 
glassy crystals, and test them for diamonds or rock-crystals. A magnet will 
remove any particles of magnetic iron-ore. 

Assay of Gold Ore. -Gold may be found in quartz rock, in iron and 
copper pyrites, and in silver ores. 

To ascertain if any gold is present in quartz, reduce the rock to powder and sift 
it. A certain quantity, say half a peck, is then washed as above described, 
till a manageable quantity of sand is left. If there is any show of gold, dry 
the mass and put it in a bowl or glass dish, and add an ounce of quicksilver, 
stirring the mixture well with a wooden rod. The quicksilver, which will unite 
with every particle of gold which may be there, is then poured off into a soft 
leather (chamois) bag. This is squeezed to remove superfluous quicksilver, and 
a pasty amalgam is left, which is put into an iron vessel and heated red hot. 
The yellow powder remaining is mixed with saltpetre and melted, when a 
button of pure gold will be found in the crucible. Quartz ores should yield ^6 
' to the ton in order to pay. 

To test pyrites for gold, reduce a given quantity to powder and wash as before ; 

then roast the residue at a red heat. Upon cooling, add quicksilver and treat as just 

described. Pyrites should yield ^i oi gold to the bushel of ore to be profitable. 

' Native silver often contains gold. To separate them, carefully flatten the 
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the alloy with a smooth hammer on an anvil, and then boil it in strong nitric 
acid in a glass flask for about ten minutes. Carefully pour off the acid into 
a vial, and wash the powder in the flask (which, is flne gold) with water and 
dry. To the liquid in the vial add a solution of common salt. The white 
powder which falls should be removed, washed with water, and fused with 
powdered chalk or iron flliags ; a button of pure silver is the result. 

Any substance supposed to be or to contain gold may be tested by dissolving 
it powdered in aqua regia aud then pouring in a solution of copperas ; if there 
is gold, the reddish*brown precipitate, by rubbing, assumes a bright metallic lustre. 

To tell whether a globule of silver has any gold it in, put it on a white 
porcelain dish and moisten it with a drop of nitric acid ; if it is pure silver, it will 
dissolve and retain its white color; if mixed with gold, it will soon turn gray 
or black. 

To test the purity of gold, rub some of it off on a hard black flint slate, 
and apply to the mark a drop of aqua fortis. If the gold is pure, the yellow 
streak remains unchanged, but if alloyed it partly disappears; if it is only an 
imitation of gold, it vanishes altogether. 

A ready method of finding the amount of gold in a quartz rock with con- 
siderable accuracy, is by taking the specific gravity of the rock (well cleaned) 
as given on page 13. If the gravity is not over 2" 7, it contains little or no 
gold. If it is 3, it very likely is gold-bearing, although pyrites may be 
present. But if it is over 5, it is undoubtedly auriferous, and if 12, it is very 
rich in gold. 

It is generally considered that the sand of any river is worth working 
for the gold it contains, provided it will yield twenty-four grains to the hundred 
weight. 

Assay of Silver Ore. — Pure silver is easily recognised. But lead and 
copper ores often contain a large percentage of the precious metal. 

To detect silver in lead ore, dissolve the powdered ore in strong nitric acid ; 
pour off the liquid and insert a piece of pure copper. If silver is present, 
it will go to the bottom. Or add to the liquid a solution of common salt, 
and it will instantly become cloudy or white. If lead ore yields three ounces 
of silver to a ton, it may be worked for the silver as well as the lead. In 
Colorado, the average value of silver- bearing galena is 3iOO per ton. 

To test the copper ores for silver, dissolve them in nitric acid ; then add a 
few drops of muriatic acid, and if silver is present, a white curdy precipitate 
will fall to the bottom. Native copper, when polished, often shows white 
spots of silver. 

To estimate the proportion of silver in lead ore, reduce a known quantity of 
the clear ore to powder, mix with a little dry soda and a few nails and heat in 
a round bottomed iron pot or crucible. The lead which is obtained should then 
be put in a cup having ashes at the bottom, and strongly heated in an open 
furnace. A globule of silver will be left, if any is present, and being weighed, 
the percentage can be found. ^ 

Rich silver ores may be reduced by mixing them with ten parts of com- 
mon salt, and exposing the mass for hours in an open furnace, stirring it 
frequently. When cold reduce to powder and mix with an equal quantity of 
quicksilver and enough >vater to make a paste, and agitate the mixture for two 
days, when the amalgam will fall to the bottom. The amalgam is then squeezed 
in a leather bag and washed. 

Silver glance will yield its metal by heating it before a blow-pipe. 

Assay of Copper Ore. — When the ore is native copper and rock, as at Lake 
Superior, it should be pounded and the earthy matter washed away. Then mix 
with a little potash or soda alnd bring to a high heat in a crucible. 

Other copper ores may he tested by dissolving them powdered in dilute 
aqua regia. The presence of silver will be shown by a white powder on the 
bcitpni. Tl^en add considerable amnionia, Jf there is any copper a blue liquoT 
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will be produced. Strain this through tissue paper, and evaporate to dryness. 
Dissolve the residue in muriatic acid, and by putting in a piece of iron or 
zinc, the copper will fall down. Or add to this solution pure potash; dry 
and ^eigh the powder thrown down ; every 5 parts of it contains 4 parts of 
copper. 

Gray copper and red copper ores may be assayed by heating with char- 
coal (both powdered) in a furnace. Malachite and azurite should be smelted 
with borax ; copper pyrites and silicate of copper with soda or powdered marble. 

A ton of copper ore which contains ten per cent, of metal, pays $25 at 
the furnace. The ore of copper when roasted, turns black ; and when thrown 
into nitric acid makes a sky-blue solution. A clean knife-blade put into this 
solution will be coated with copper. 

Assay of Iron Ore. — Take a known quantity of the ore in fine powder 
and mix thoroughly with dry borax (or with one part of fluor spar, one of 
charcoal and four of salt), and expose it for an hour in a covered crucible 
lined with charcoal to a white heat in a wind-furnace for an hour. A button 
of iron will be found at the bottom, which determines the percentage. 

Assay of Zinc Ore. — If the weighed ore is roasted with powdered char- 
coal, white flowers of zinc will be formed on a piece of cold iron held 
over it. After thorough roasting, the residue should be weighed ; the loss is 
the oxide of zinc, and every 100 parts of this contain 81 of metal. 

All the ores of zinc will dissolve in either nitric or hot sulphuric acid. 

Assay of Tin Ore. — Tin -stone will yield up its metal if mixed with charcoal, 
borax and soda, and heated on the hearth of a furnace or before a blow-pipe. 

The presence of tin may be tested by dissolving the metal thus roasted 
out, in aqua regia and adding a decoction of Brazil-wood : if the metal was 
tin, the liquid will be colored a beautiful crimson. 

Assay of Lead Ore. — Both galena and cerussite are rich ores, and when 
abundant pay well. They are easily reduced by heat, the former being usually 
mixed with charcoal and iron filings. If a western backwoodsman wants shot 
or bullets, he kindles a • fire in a hollow tree or an old stump, puts some 
galena on the charred wood, and melts it down. After cooling, he finds the 
metal at the bottom. The smelting of a ton of lead costs about %. The 
average price per ton of galena is ^30. When galena is disselved in warm 
nitric acid, a clean plate of zinc placed in it will be coated with brilliant 
blades of lead ; if the galena contains silver, a plate of copper will be served 
in the same way. A solution of chromate of potash poured into a solution of 
lead ore in nitric acid will throw down a yellow powder. 

To Test the Purity of Graphite.— -Its value depends upon the amount 
of its carbon. Pulverize and then dry at a heat of about 350 degrees, twenty 
grains of it; then place it in a tube of hard glass four or five inches long, 
half an inch wide and closed at one end. Add twenty times as much well 
dried oxide of lead and well mix. Weigh the tube and contents, and after- 
wards heat before a blow-pipe till the contents are completely fused and no 
longer evolved gases. Ten minutes will suffice for this. Allow th« tube to 
cool and weigh it. The loss in weight is carbonic acid. For every twenty- 
eight parts of loss there must have been twelve of carbon. 



Artificial Jewelry — How Made and how Detected. 

" Bristol Stones," " Irish Diamonds," '* Cape May Diamonds," and " Cali- 
fornia Diamonds" are skilfully-cut quartz crystals. They are easily detected 
by the file and by their lightness. 

'* Paris Brilliants " are more dangerous counterfeits, and are very often sold for 
genuine. The great establishment of Boarguiguon, in Paris, is the most famous 
manufactory of artificial gems in the world, employing about one hundred hands. 
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The gems are such perfect imitations that they can be distinguished from real 
stones only by the closest scrutiny of those experienced in such matters. They 
fail chiefly . in hardness ; in brilliancy and gravity they nearly or quite equal 
the genuine. 

Nature has made the most precious stones with the most common materials. 
The diamond is purified charcoal; while the matter of clay and white pebbles 
is the base of all other gems. 

The chemist has imitated nature in the production of colored gems. The 
base of these imitations, called " pastes," is " sirass " — ^a white grass compound 
of 300 parts, of pure sand, 96 of potash, 27 of borax, 514 of white lead, 
and one of ansenic. The mixture is put into a crucible and kept at a hig^ 
heat for 24 hours. This is the philosopher's stone which competes with Golconda. 
The uncolored glass is used in making mock diamonds and white topaz. Another 
paste which has very great brilliancy, and, unfortunately, the same gravity as 
the diamond, is made by melting 100 parts of pure sand, 150 of red lead, 30 
of calcined potash, 10 of calcin^ borax and one of arsenic, keeping the mix- 
ture melted for two or three days and then cooling very slowly. Each in- 
gredient is separately reduced to a fine powder. 

False Rubv is made by fusing together of strass one ounce and six 
drams, glass of antimony 37 grains, and purple of cassius one grain ; then 
add eight parts more of strass and fuse for thirty hoars; cool and remelt 
pieces in a blow-pipe. Or, melt five ounces of strass and one dram of manganese. 
False Topaz can be made from 1,008 grains of strass, 43 grains of 
glass of antimony and one grain of purple of cassius. 

False SAPPHIRE.^-Add to eight ounces of strass 52 grains of pure oxide 
of cobalt. 

False Emerald. — ^To one pound of strass add one dram of verdigris and fifteen 
grains of crocus martis. Or, take 2,304 grains of strass, 21 grains of green oxide 
of copper, and one grain of oxide of chrome. Or, take an ounce and a half 
of rock-crystal, six drams of dry soda, two drams of dry borax, two drams 
of red lead, one dram of nitre, twenty grains of red oxide of iron, and ten 
grains of green carbonate of copper. 

False Carnelian. — Strass two pounds, glass of antimony one pound, 
rouge two ounces, manganese one dram. ■ 

, False Amethysts and Opals are manufactured ; but the fine opal defies 
imitation, and the amethyst is too common in nature to allow much margin for 
the "pastes." 

In distinguishing true and false gems, no one character should be depended 
upon. All genuine stones will l^ar rough handling; if the merchant says 
"hands off,'* refuse to purchase. Any gem worth buying is worth testing. 

First: try the harditess. The file will make no impression on the diamond . 
and ruby, and will with difficulty scratch the other ^ms ; while the " pastes " 
are easily marred. All the precious stones scratch wmdow glass, although opal 
will not . attack common bottle glass. All imitations easily yield to sand. 
The sapphire is the hardest of colored gems, and opal is the softest. The 
emerald will hardly scratch rock-crystal ; its counterfeit not at all. Topaz will 
scratch ordinary ruby, but will not touch sapphire. 

Secondly : as to weight. This is the most accurate method, but the stone must 
be taken from its setting. The mode of taking the gravity has already been given 
(page 231), and the amount of each is stated in Chapter II, Garnet is the heaviest of 
gems ; weighed in water it loses only one-fourth of its weight ; /. ^., if a red 
garnet be suspended by a fine thread from a delicate balance and immersed in a glass 
of water under it, one-quarter of its ordinary weight in air must t»e added to the pan 
from which it is suspended to restore the equilibrium. In like manner, ruby and 
sapphire lose a little more. The diamond and white topaz lose two-sevenths of their 
weight. Rock-crystal, amethyst, carnelian and agate lose five-thirteenths ; and opaL 
about one*half, being the lightest of gems. The emerald loses more than one-third* 
32 
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As " paste " can be made so as to have the same specific gravity as 'the 
genuine article, this test alone cannot be relied upon ; but very few of the 
imitations are so carefully made. The test is very convenient in distinguishing 
gems of like color from each other, as oriental ruby, spinel ruby and red 
tourmaline, and green tourmaline and emerald. 

Thirdly : characteristics depending on /igAt and electricity. It is not easy to 
look through a diamond of the first water, while imitations readily permit objects to be 
seen through them. A very delicate and perfect test of a diamond, distinguishing it 
from all the colorless gems, as white topaz, white sapphire and white zircon, but not 
from " pastes,'* is to look through it at a pin-hole in a card. This requires some dex- 
terity, and the gem should be fixed to a steady object by a bit of wax at 
a proper distance. A true diamond will show but one hole, all the others will 
show two. As white topaz, when large, is a magnificent stone, it is often 
palmed off for a diamond of great value ; but this test is invariably certain. 

A true diamond retains its brilliancy under water. 

When a colored stone is placed in the path of the solar spectrum (the row of 
seven colors into which sunlight is separated by a prism), its color will vary with 
the portion of the spectrum which falls upon it ; and two stones of the same color, 
but of a different nature, will exhibit different effects. Thus, a paste placed beside 
a fine colored gem, betrays its worthlessness. A simpler method of testing stones 
is to look at them through a bit of glass, colored red, yellow, blue or green. Every 
stone will exhibit, under this test, properties peculiar to itself, and by which its 
nature may be recognized. This is also a severe test for the purity of tint; 
for if pure and unmixed, the stone will appear completely black in every other 
light but its own color. Milky and turbid stones cannot t)ear this test. 

A first-class ruby has the - color of the blood as it spirts from an artery. 
The deepier the hue of the emerald the more it is valued ; it loses none of 
its brilliancy by artificial light. The pale rose topaz, the kind most esteemed, 
is artificially colored by heating it. 

If topaz or tourmaline be gently healed, ' it becomes electric and will 
attract a thread or suspended pith-ball. No imitation will do this. All real 
gems when rubbed will attract the pith-ball, and retain the power a long time ; 
the pastes also become electric, but soon lose their attraction. Rub a glass 
tube with a piece of ilanael and bring it near a suspended pith-ball ; the latter 
wUl be strongly attracted and then repelled. Iramediatelv rub a genuine dia- 
mond and bring it near the ball, and it will be attracted. A paste diamond 
thus rubbed would repel it. 

Finally : the breath remains much longer on the pastes than on real gems. 
The former also betray under a magnifying glass small air bubbles. Diamonds 
and other first-class stones are always cold to the touch. 

Falsic Pearls. — These are glass beads coated with a mixture of three 
ounces' of scales of the blay or bleak fish, half an ounce of fine glue, one 
ounce of white wax and one ounce of pulverized alabastei*. Powdered opal is 
sometimes used ; also the powxlered pearl of the oyster and other shells soaked 
in vinegar, and made up with gum tragacanth. Artificial pearls are usually 
brittle, and do not weigh more than two-thirds as much as the genuine. 

False Corals. — These are made of resin and vermillion ; or of marble powder 
made into a paste with varnish or soluble glass and a little isinglass, colored by 
Chinese vermilion and then moulded. They are used for setting in cheap jewelry. 
The knife shows it to be too «oft to be genuine. 

Artificial Gold. — The following oroid or imitation gold is sometimes 
sold for the genuine article which it closely resembles. Pure copper ioo parts 
by weight, is melted in a crucible, and then 6 parts of magnesia, 3*6 of 
sal-ammoniac, 1*8 of quicklime and 9* of tartar are added separately and 
gradually in the form of powder. The whole is then stirred for about half 
an hour, and 17 parts of zinc or tin in small grains are thrown in and thoroughly 
mixed. The crucible is now covered and the mixture kept melted for half 
an hour longer, when it is skimmed and poured out. 
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Any imitation of gold may be detected by its weight, which is not one- 
half of what it should be, and by its dissolving in nitric acid while pure gold 
is untouched. 



PRECIOUS STONES ARRANGED ACCORDING TO COLOR AND IN ORDER OF 



HARDNESS. 



Limpid* 
Diamond, 
Sapphire, 
Topaz, 
Rock Crystal. 

Blue, 
Sapphire, 
Topaz, 
Spinel, 
Aquamarine, 
Indicolite, 
Turquoise, 
Kyanitc. 

Green, 
Oriental Emerald, 
Chrysoberyl, 
Emerald, 
Chrysoprase, 
Chtysolite, 
Amazon Stone, 
Malachite. 



Yeliaw. 
Diamond, 
Topaz, 
Fire-Opal. 
Red, 

Sapphire-Ruby, 

Spinel -Ruby, 

Brazilian-Topaz, 

Hyacinth, 

Carnelian, 

RubelUte, 

Garnet. 

Vlokt. 
Oriental Amethyst, 
Amethyst. 
Black and Brcimt, 
Diamond, 
Tourmaline, 
Hyacinth, 
Garnet. 



PRECIOUS STONES AND GEMS. 
By Edwin W. Streeter. 



THE ORIENTAL RUBY. 



The Oriental Ruby is a Corundum, and is sometimes found loose in sand 
or debris in company with other Precious Stones, but more often it is' em- 
bedded in Granite, Basalt, Gneiss, Talc, Syenite, and Hornblende. .It consists 
of alumina with a little coloring matter. The specific gravity of the " Oriental 
Ruby is 4*6 to 4*8, and its hardness 9. It will cut Sapphife, Emerald, 
Topaz, Rock Crystal, and all other stones, save the Diamond. It possesses 
double refraction, though in a small degree, and the electric condition 
obtained by friction remilins for hours. Its' coloi* is Carmine, Cochineal, ox 
Pigeon-blood, and Rose-red often with a play of Violet. It is frequently' 
asserted that the white spotd often detected on the tough stone, may be i-emoved 
by careful appliance of heat; but this is not true, and it is certainly a 
dangerous experiment, for if heat be -recklessly applied, it will split the stone 
into pieces. Kluge says "that before the bfow-pipc it shows a remarkable 
change of colors, which is* the mot* striking in the small pieces. If small 
crystals are made red hot and allowed to cool, they become coloriess, 
then after a time green, and lastly they regain their beautiful red color." I 
cannot vouch for this from my own experience, but if true, this experiment 
would be most valuable as thef' means of ascertaimng the genuineness of fbe 
Oriental Ruby: crystals of Red Spi«*t ttever bfecbme green iii the process at 
heating and cooling. * . ' 
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The so-called Brazilian Ruby is a pink Topaz, and differs entirely in its 
characters from Rubies. Its specfic gravity is 3*4 to 3*6. Hardness 8. It cuts 
Rock Crystal, but less easily than the others; possesses double refraction, and 
retains electricity for twenty-four hours. Broken pieces when heated show a 
phosphorescent blue light. The original color of most of these Rubies is yellow, 
and it is by means of heat they receive the beautiful bright red or dark 
cochineal ; they are found mostly in the d6bris of Mica-schist, in brown iron s(one, 
or in quartz veins. 

There are some very famous and remarkable Rubies on record. For example, 
there was an Oriental Ruby of the size of a pigeon's egg in the orown of the 
Empress Catharine of Russia, which is said to have been presented to her by 
Gustavus III. of Sweden, when on a visit to St. Petersburg, 1777. One in 
Paris, seen by Faretidre, weighed 406^ carats, and Chardin speaks with admir- 
ation of a Ruby cut ** m cabochon^'* of great beauty, and of the size and form 
of half an egg, having the name of " Thelk Lephy ** engraved on the point. 

There are two very large Rubies in the possession of the King of Awakan, 
in India. 

The King of Ada has a perfect Ruby of the size of a small hen's egg, 
which he wears as an eardrop. 

The slippers of Chinese and Indian -women are ornamented with Rubies 
cut en cabochon, that is with convex, non-faceted tops ; vases, armour, scabbards 
and harness, are also graced by the same stone m India and China. These 
stones, however, are of little vsdue. Bags' of them are, indeed, laid beneath 
the foundations of buildings, the idea prevailing that good fortune was thus 
secured to the structure. 

It is reported that the King of Burmah has a Ruby of the size of a pigeon's 
egg and of extraordinary quality, but no European has seen it. 

The two most important Rubies ever known in Europe, were brought into 
this country during the year 1875. One was a dark-colored stone, cushion-shape, 
weighing 37 carats, the other a blunt, drop-shape, of 47 1^ carats. 

It was deemed advisable to have these stones re-cut; and the work was 
entrusted to Mr. James N. Foster, of London, who re-cut the stone of 37 

carats to 32r^, and the one of 47 carats to 39 ^g* They were much im- 
proved by the re-cutting, and competent judges pronounced them the finest stones of 
their size yet seen, their color being truly magnificent. I have reason to 
bielieve that the smaller stone of the two was sold abroad for over j^ 10,000; 
the larger one likewise found a purchaser on the continent. The fact of two 
such iine gems appearing contemporaneously is unparalleled iii the history of 
Precious Stones in Europe. It is questionable, however, if the London market 
would ever have seen these truly royal gems, but for the poverty of the 
Burmese Government, which is said to have been the cause of their disposal. 
In Burmah, the sale of these two Rubies caused intense excitement: a military 
guard being considered necessary to escort the persons conveying the package 
to the vessel. No regalia in Europe contains two such fine and important 
Rabies. 

The most beautiful Rubies come from the kingdom of Burmah, about 
five days* journey east-south-east of Ava. The inhabitants believe that they 
ripen in the earth; that they are at first colorless and crude, and gradually 
as they ripen become yellow, green, blue, and last of all, redt this being 
considered the highest point of beauty and ripeness. There is a law in force 
in Burmah, which deprives the market of the most beautiful Rubies. Whoever 
finds a Ruby of a certain weight (100 Ticals), is bound under pain of losing 
his life, to deliver it up to the Financial Department of the Government. In 
order to avoid this loss of life and property, the finder breaks it up into 
small pieces, thereby causing infinitely greater loss to the Government than he 
gains« Surely this is a traveller's tale* It was thought that .when Pegu, the 
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*^Fatheiiand of Rubies/' was annexed to England in 1852, Europe would be 
the richer in these beautiful stones, but it has not proved so. It appears 
that certain dangers exist, or are said to exist, in the lands where 
Rubies are found, such as wild beasts and reptiles. It is possible that 
these may be exaggerated by the Ruby merchants in order to hinder competi- 
tion. The King of Burmah is known to be excessively fond of these stones. 
He jealously prohibits the export of them, so that, save through the agency 
of private individuals or by stealth, scarcely any Rubies pass out of his country. 

Very beautiful Rubies have been found in a part of Tartary called 
Badakshan for many years. They are found also on the slopes of the Oxus, 
near to Shushan and Charan. The inhabitants believe that Rubies always occur 
in "pairs." When one of the seekers has fortunately discovered one, he will 
frequently hide it till its mate is found. 

The Oriental Ruby is indisputably one of the most valuable of Precious 
Stones. Theophrastus speaks of it as incombustible, and as having the ap- 
pearance of a burning coal when held up to the sun. He is said to have 
given forty gold pieces for a very small one. The price paid for this stone 
by the Ancients was very high. According to Benvenuto Cellini, in his time 
a perfect Ruby of a carat weight cost 800 Ecus d*Or, whilst a Diamond of 
like weight cost only 100. 

In this our day fine Rubies under half-a-carat — 

If English cut, cost from ... ... j^4 to ;f 10 

If Indian cut „ ... ... ;^i ,. £4 

Those over a carat in weight are, according to the quality, from ;£'20 to ;^ 100 
per carat ; but no definite price can be given as a guide to the purchaser. 
No stone increases so much in value, in relation to size, — all excellencies being 
the same, — as the Oriental Ruby. One of less than twenty-four carats weight, 
the property of an Indian prince, has been bought for 1 56 lbs. weight of gold. 
It ranks first for price and beauty amongst all colored stones. When a per- 
fect Ruby of five carats is brought into the market, a sum will be offered 
for it ten times the price given for a Diamond of the same weight ; and if 
a Ruby reaches the weight of ten carats it is almost invaluable. 

Rubies with flaws, or with specks of a milky appearance on the table or 
beneath it, and Rubies of too deep or too light a color are now much depreciated 
in value. In former years, when the inferior stones could be sold in the 
foreign markets, they were worth at least fifty per cent, more than they are 
at the present time. 

There are, it is true, many large Rubies to be met with in the market, and 
this statement may seem to contradict the above assertion, but these are by no 
means of the same value as th^ Burmese Rubies. They come from Siam, and 
have a distinctly dark brown tint, marring the true " pigeon's blood *' hue. 
This variety does not realise above half the price obtained for Rubies of the 
same size of the true color. 

THE SAPPHIRE. 

No Precious Stone is more interesting to the general reader than this. 
In old Arabic it was termed ** Sappeer," to scratch ; and in Syriac and Hebrew, 
by verbs cognate and of similar signification. The Chaldean characters of the 
alphabet and ancient books were called by the same " word " probably because 
of the great hardness of the Sapphire, and the ease with which stones and rocks 
could be scratched or engraven by it. This gem is known to almost all nations 
by the one name Sapphire. It is a Corundum, and is found most frequently 
in secondary deposits, loose in sand, or in debris with other Precious Stones. 
Occasionally, however, it is found embedded in primary deposits, in Granite, 
Syenite, Basalt, Geneis, Talc, and Hornblende, strata of speculiar iron, and 
magnetic ironstone. 

The type of its crystalUzatipn is the six-sided prism, and the hexagonal 
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pyramid. Its specific gravity is 3*9 to 4*2. In color, it is a beautiful blue, 
like to that of the b&ssom of the little weed called the "corn-flower;** and 
the more velvety its appearance, the greater the value of the stone. The 
Oriental Sapphire retains its exquisite color by gas-light, while that of the 
less valuable becomes black, or like to an Amethyst in color. Pliny knew this 
gem well, and speaking of its color compares it to the same flower as we do. 
It can now be imitated, but the Ancients had no idea of the possibility of 
such a thing ; and yet the dark-blue glass of the antique vase, with its dazzling 
white bas relief, in the British Museum, is world-renowned for its color and 
exquisite beauty. No doubt the color of the Sapphire depends upon a small 
ingrediefU of chrome. Strange to say, up to quite modern times it was re- 
garded as a medicine, and very extraordinary powers were attributed to it. It 
was dedicated by the Greeks to Apollo, because, when consulting his oracle, 
they thought that the possession of this gem, from its heavenly nature, would 
secure them an early and favourable answer. 

In consequence of its hardness, its beautiful color, and its bright, vivid 
lustre, it is one of the most prized as well as one of the most fashionable 
of gems. It will always be an article of luxury from its comparatively high price. 

The Ancients knew and made use of the Sapphire, but rarely for outward 
adornment, possibly because of the difiiculty of manipulating so hard a stone. 
For personal ornaments it receives the form of the Brilliant, which shows to 
best advantage the lustre of the stone. 

Sapphires were originally obtained from Arabia and Persia; but now the 
finest stones are imported from the kingdom of Burmah. The same laws are 
in force, regarding the finding of Sapphires, as noticed in the chapter on 
Rubies. In Ceyion, Sapphires are not rare; they are found in the debris of 
the mountains. In North America, Sapphires are found in rhomboid crystals, 
or six-sided prisms, of a beautiful blue, in combination with Hornblende, Glim- 
mer, Felspar, Iron-pyrites, Talc, and in Granular Limestone ; this is specially 
the case in Newton, New Jersey. In South Australia (Ballarat, in Victoria), 
blue and white Sapphires are found so worn away that no trace of crystalliz- 
ation is left. Sapphires are also obtained from the clefts of the hanging rocks 
on the pearl rivers in New South Wales. Sapphires are found in many parts 
of Europe ; on the tops of the Iser Mountains in Bohemia. The river Iser 
having a very rapid current carries with it, in the soil. Sapphires and other 
Precious Stones, and often deposits them on its shores, far away from their 
original home. In the Sieben-G^birge, small Sapphires are found with gold in 
the sand. In Saxony they are embedded in alluvium; specially is it so in 
Saxon Swit^rland. 

Amongst the celebrated Sapphires is that which was seen by the English 
ambassador, who was sent to Ava. It was said to be 951 carats in weight, 
of a beautiful blue, and without a flaw. In the collection of minerals in the 
Jardin des Plantes, in Paris, is one of the most beautiful Blue Sapphires, weigh- 
ing I32rj. carats, without spot or fault. This stone was originally found in 
Bengal by a poor man; it subsequently came into the possesion of the House 
^of Rospoli, in Rome, who, in their turn, left it to a German prince, who sold 
*it to the French jewel merchant, Perret, for 170,000 francs, a sum much less 
than its real value. 

Notwithstanding the extreme hardness of the Sapphire, there, are some 
beautiful engraved specimens still in existence. In the cabinet, of Strozzi, in 
Rome, is a Sapphire, a masterpiece of art, with the profile of Hercules en- 
graven on it by Ceneius. A very remarkable and famous Sapphire, belonging 
to the Marchese Rinuccini, weighing fifty-three carats, has a representation of a 
hunting scene engraven on it, with the inscription, Constantious Aug. Among 
a number of old family jewels recently in my possession, I found a Sapphire 
beautifully engraved with the crest and arms of Cardinal Wolsey. 
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The value of these stones is very much detennined by special circumstances, 
and like the Diamond, its color, purity, and size are taken into consideration 
when fixing the sum to be paid. Fine Sapphires under the carat in weight, 
if English cut, vary from £4 to ^12; if Foreign cut, £2 to jQ$; those of a 
carat weight, jf 12 to £2^. Sapphires, do not, like the Ruby, rise in price as 
they increase in size. 

The Oriental Sapphire is the most highly valued ; and a perfect stone, 
weighing about three carats, is even more costly than a Diamond of like 
weight and similar quality. Those imperfections which appear at times in the 
Sapphire, and which lessen its value, are clouds, milky half -opaque spots, 
white glassy stripes, rents, knots, a congregating of colors at one spot and 
silky-looking flakes on the table of the stone. Not only are other stones of 
like order sold for the Sapphire, but even glass (technically called flux). 

Varieties of ** Doublet,'*^ (that is counterfeit stones, composed of two pieces 
of crystal, with a color between them, so that they have the same appearance 
as if the whole substance of the crystal were colored), are passed not infrequently 
for Sapphires. They may be distinguished from the genuine stone partly by their 
color, but more especially by a careful examination of the girdle, when, should 
the Sapphire have been joined to an inferior stone, the attempted deception will 
be detected. 

COKAL. 

Coral is the produce of gelatinous creatures which come under the class 
of Polypi : there are many varieties, but we have only to do with Precious 
Coral — " Isis Nobilis." This Polypus production is like a tree with leafless 
branches, the stem of which, in rare cases, is as thick as a man's body, but 
generally about a foot high, and an inch thick. 

The calcareous axis of the " Isis Nobilis" is distinguished by . its size, 
hardness, and capability of polish, as well as by its beautiful red color. It 
has a sort of leathery covering in the cells, to which the Polypi adhere. In 
the soft rind which surrounds the axis there are small lime-needles, and outside 
these the nets of the common canals which the little creatures weave. 

The Polypi consist of a soft gelatinous substance. When they sit undisturbed, 
in their cells, one can see distinctly, by means of a microscope, that each 
possesses eight soft, three-cornered, leafy feelers, which are notched on each 
side, and situated in a simple circle round the mouth, by means of which they 
catch their food, and convey it to this aperture. If one of these feelers is 
touched ever so slightly, this act is sympathetically conveyed to each creature 
in the Coral hive. There seems to be among naturalists a conviction that the 
Coral insects, or Polypi, possess a common feeling, which by some wonderful 
organization vibrates through the whole root or axis of the Coral, so that both 
insect and web become as it were, one organized body. Although the Polypi 
shew such a remarkable sensitiveness, it has never been discovered that they 
possess nerves or any of the five senses. Their digestive organs are developed 
only in the smallest degree. In the common living Polypi, as in the case of 
the Precious Coral, the food goes into a hole in the stomach, and is there 
well mixed with water, and circulated hither and thither in little vessels, and 
so conveyed to the whole mass of Polypi, which are in direct communication 
with each other. The nourishment of the Polypi is derived from tiny creatures, 
and particles of plants found in the water. They have a great dislike to the 
light, and to a disturbance of the water, either one or other of which will 
drive them suddenly back to their cells. " 

The home of the Precious Coral is the Mediterranean, more especially on 
the African coast. It is formed in clefts of the rocks by the creatures them- 
selves — a very tedious operation, indeed, when we consider that it is found at 
a depth of 700 feet. 

Obtaining the Coral is quite as fruitful a source of traditions and fairy 
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tales amoi^ the fishermen of the Mediterranean, as the buried treasures in the 
hearts of the mountains to the Germans. 

The Coral fishery is carried on with much zeal and energy in many places, 
but especially on the coasts of Tunis, Algiers, Corsica, the Red Sea, Persian 
Gulf, and Sicily. On the African coast, which for centuries has been most 
celebrated for its Coral, is the sea -port of Calle, or Kalak, where the trade is 
most successfully carried on. Although the fishery has for years been worked 
by Corsicans, yet this paticular industry has been taken up by French energy. 
In the year 1450, France had an establishment there whose occupation was, 
above all things, the Coral fishery. It was conducted by a company who 
received the privilege of working it, provided they employed Proven9als only. 

In the year 1791 the fishery became free for all Frenchmen who traded 
with the Levant and states of Africa. Three years after a change in the 
arrangements took place. In 1802 England took possession of Calle, and re- 
stored it back in 18 16. During this time the fishery was carried on vigorously, 
not less than 400 boats being devoted to this industry. In 1830, new arrange- 
ments were made, by which the Italians had to pay a duty for it, the French 
being exempted. Still, the. Italian vessels predominated. Each Coral boat has 
twelve or thirteen sailors on board. The fishery begins in March and the 
fishers return home in October. Coral is obtained in the following manner : 
two iron rods about seven feet long, and having four prongs, are bound cross- 
wise together, and wrapped up in a hemp about half-an-inch thick, and bound 
to this is a net-work bag. In the middle of the rods a weight of lead is 
fastened. This machine is let down by means of a cable, and when drawn 
up again, it catches the projecting Coral in «the hemp, which is gently brought 
to the surface. Very clever and experienced divers will themselves bring up 
a strong branch of it. The Coral is next cut in specified lengths, and separ- 
ated according to thickness, size, and beauty, and then, with or without polish- 
ing, sold. Coral is bored by steel needles, and in Italy this is done by hand, 
but in Leipzig, Xarl Hoffmann has invented a machine for boring, and has 
thereby rendered it much cheaper. The larger the Coral and the paler its color, 
the more valuable it is in our day. The most beautiful production is called 
*' Flower of Blood." The working of Coral is principally carried on in 
Marseilles, Genoa, and Leghorn. In the last-named city, as many as 300 work- 
people are employed, and most of the Coral goes to India, China, and Japan. 
In India the dark- red variety has always been valued. Every Oriental strives 
to get a string of corals for his turban, or at least sufiicient to decorate the 
handle of his sword. They think that to leave their dead without ornaments 
of Coral, is to give them over to the hands of mighty enemies. There is 
scarcely an Indian to be found without at least one or two rows on one of 
his arms; those who can afford it have them on both arms, and the rich wear 
Red Coral on head, throat, and legs. 

The Brahmins and Fakirs use Coral beads for rosaries to count their prayers. 
The Chinese mix the Red Coral with Jade beads, and wear them as ornaments 
for the neck and head. 

The use of Coral in Europe, if we except England and Russia, is not large. 
At the commencement of this century, however, Coral of a beautiful blood-red, 
set in gold or silver, was fashionable for earrings, bracelets, necklaces, and 
baby rattles, in the nursery of the middle and upper classes. 

The Pale Coral has been for the last twenty years rising in value ; the rose 
tinted variety, when cut into a resemblance of the fanciful shapes assumed 
by Pink Pearl's, obtains an enhanced value. 

The price of the pale and sound Coral, is at present from ;^io to ;f 100 
per ounce. The beautiful Rose-colored variety ranges from ;^ 100 to ;^200 per 
ounce ; and the Red varies, according to color, from £2 to ;^20 per ounce. 

It is often used for Cameos, being soft. At the sale of the Empress 
Eugenie's jewels, by Messrs. Christie & Manson, in 1872, a very fine suite 
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of carved Coral and gold ornaments realized a high price: this probably may 
be explained by its having belonged to so distinguished a person. Fine specimens 
of carved Coral are not at all uncommon. 

Coral was formerly in great repute as a talismau against enchantments, witch- 
craft, thunder, tempests, and other perils. It was consecrated to Jupiter aUd 
Phoebus. 

It would not be wise to say that Coral either has lost, or will permanently 
lose, its share of popularity. It was only as the competitor of Wisdom that 
it was said, **Ko mentioa shall be made of Coral, or of Pearls, for the price 
of Wisdom is above Rubies.** 

General Remarks upon the term "CARAT." 

The word Carat is probably derived from the name of a bean, the fruit of 
a species of Brythrina which grows in Africa. The tree which yields this fruit 
is called by the natives "Kuara" (Sun), and both blossom and fruit are of a 
golden color. The. bean or fruit, when dried, is nearly always of the same 
weight, and thus in very remote times it was used in Schangallas, the chief 
market of Africa, as a standard of weight for gold. The beans were afterwards 
imported into India, and were there used for weighing the Diamond. 
The Carat is not of the same weight in, all countries, for instance : — ' 

One Carat in England is equal to 205,4090 milligrams. 

„ France „ 205,5000 

„ Vienna „ 206,1300 ,, 

„ Berlin „ 205,4400 

„ Frankfurt-on-Maine 205,7700 



Leipzig 


„ 


205,0000 


Amsterdam 


„ 


205,7000 


Lisbon 


„ 


205,7500 


Leghorn 


„ 


215,9900 


Florence 


„ 


195,2000 


Spain 


„ 


205.3930 


Borneo 


„ 


105/XXX) 


Madras 


»» ••• 


207,3533 



72 carats make One Cologne 02. 

I5ii carats make One -English oz. 

The aufice weight is used for weighing small, and Baroques Pearh^ Coral, 
PcridotSy and rou^ gartteis. 



PLUMBAGO MINES OF CEYLON: BLACK LEAD. 



Perhaps some of our readers will be interested- in a description of 
the plumbago or black lead mines of Ceylon, at least of thoser which exist 
in the Pasdum and Rygam Korales in the district of Kalatara, the two 
great Korales which supply the English mart with this very useful mineral. 
Although the country sdiounds with minerals of all kinds, plumbago is the 
only mineral which is exported in very large quantities to Europe. It is 
to be found chiefly in Pasdum Korale, but there are also some very valu- 
able mines in the adjoining Korale and at Galie* The natives, as we are 
all aware, have no idea as to where minerals exist, the discovery of it 
depending entirely on mere chance. Since the Survey Department was 
organised, and Crown lands surveyed on a large scale for sale, the natives 
have learnt that the surveyors can put them in the way of buying plumb- 
ago lands, and accordingly these .officers are not a little pestered for inform- 
ation on this point. That never failing index, the needle, always indicates 
in a greater or less degree the existence ujE minerals ii^ the bowels- of the 

33 ' 
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earth, and we recdliect hearing of a surveyor going out some months ago 
to survey a block of land purchased at the Colombo Kachcheri, and exper- 
iencing the utmost difficulty in bringing the theodolite to bear on a point 
owing to the fluctuation of the needle, which was dancing a kind of jig in 
the box. The instrument had to be shifted and fixed over aiid over again before 
it could be turned to any use. Sure enough he shortly afterwards discovered 
plumbago at the spot, not a valuable mine, but enough to' influence the needle. 

As a rule, if a native finds a plumbago mine (while, perhaps, sinking 
a well or digging a hole), he invites the wealthiest to join him in work 
ing it. If it happens to be Crown land, application is made to the Grovem- 
ment Agent* for a lease of one acre, which is granted after the usual dis- 
gustingly tedious forms are gone through. If the place is reported to be 
good, rival applicants start up, and all the applications are referred to the 
Mudaliyar of the Korale, who of course exercise a potent influence in the 
disposal of them. Generally the Agent gives it to the right man, that is 
to say, the first applicant. Tlic lease having been executed at the Kach- 
cheri, as soon as the dry weather sets in, operations commence, which is 
generally in January. After consulting the wiseacres of the village for the 
usual lucky hour, the first clod of earth is removed with as much ceremony 
as attends the laying of the foundation stone of any public building. Then 
the digging commences in right good earnest. The usual plas is for the 
proprietor or Government lessee to invite the villagers to quarry. If the 
prospects are cheering, the ground owner gets one-fourth of the yield of 
each pit; if otherwise, his usual share is one-fifth. It often happens that 
a digger, after much toil, is lucky enough to light upon a vein of plumbago ; 
he goes on pumping out the water, and quarrjnng as fast as his unwieldy 
instruments would permit him. He fancies he had made a fortune, and 
speculates on the glorious future before him. His hopes, however, are often 
short-lived; to his utter dismay he finds either that the vein runs into his 
neighbour's pit, or that the plumbago is exhausted. We can give an. in- 
stance of "ill luck," as he called it, which attended a well-to-do native of 
Rygam Korale in quarrying for plumbago. He leased out a piece of land 
from the Government Agent somewhere in Odoowere, and went on work- 
ing for many years, spending nearly 200/. on the speculation. Occasionally 
he was buoyed up with hopes of ultimate success by the discovery of small 
veins of the mineral. He persevered in quarrying and quarrying, and quarry- 
ing, until he spent his last shilling, and eventually gave up the task from 
sheer inability to carry it on for want of funds. Shortly after the land was 
surveyed and sold by Government to a wealthy native of Moratuwa, who 
in less than one year realised a fortune. 

It is difficult to fancy how soon the vast dreary jungle is transformed 
into a smiling village when plumbago operations are carried on on a large 
scale. Cdoly lines rise bere> there, and everywhere, an enterprising boutique- 
keeper, sets up a shop with a large stock of rice, umblakade (dried Maldive 
fish) and salt, and arrack is also smuggled in from the adjoininpf tavern 
and sold in large quantities. We can .imagine the labourers lookmg jolly 
after striking work, and on pay-day, at the end of the week, making a 
*< Saturday night'' of it. 

The merchants who buy and export such large quantities of the mineral 
will not grudge giving the miners a reasonable value for their plumbago, 
if they only know the difficulties which exist in the excavation of the min- 
eral. Using the rude implements with which they are familiar, they often 
sink from pure exhaustion, what with the hot burning sun over them, the 
thermometer at 80 deg. or 88 deg., and the coolies have to carry basket -loads of 
earth over a flight of slippery steps some forty to fifty feet in single file. If one 
man slips, as ne often does, down come the others like so many ninepins 
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The greatest difficulty the miners have to encounter is water. This element, 
which is so abundant in Ceylon, is the great drawback to the sucessful 
quarrying of plumbago. Buckets are resorted to, and latterly the more en- 
terprising miners have taken to pumps. The amount of manual labour re- 
quired to drain a pit of sixty by eigty and from forty to fifty feet deep 
must, therefore, be very great. But nevertheless, it is done, and hence it 
is that miners seldom make anything beyond a small profit in their specul- 
ation. It is a mistake to suppose that plumbago is found on the surface. 
One seldom meets with a vein, or "illeme," as the natives call it, except- 
ing below thirty feet, the layer seldom exceeding two feet in thickness. 
Of coiirse, there is great rejoicing when a good layer is -found, and 
picked men are sent down with long pointed knives to break it up into as 
large blocks as they can conveniently do, which are placed in closely -plaited 
baskets, and the coolies have to take them to the store-room over the 
slippery steps. When perfectly dry, the pieces are picked, soaked, and sized, 
and sent to Colombo, the dust of course, which preponderates, being 
separately packed. It is hard to give a description of a plumbago mine. It 
is a large hole, if we may so call it, divided into compartments with flights 
of steps like galleries. The scene is very picturesque when the human 
hive are at work. The plumbago pit at Pellepittiagode in Pasdom Korale 
is the largest we ever saw, and we are told the largest in the inland. 
Plumbago was first discovered there some fifty years ago, and the proprietors 
worked at it by fits and starts, and latterly realised a handsome profit. The 
pit now is as large as a little lake, and quite deep enough for a vessel 
of four hurdred tons burthen to anchor safely in. The large prices which 
plumbago realised latterly has given an impetus to the trade. The royalty has 
been raised from 14s. to i6s. the ton, notwithstanding which it still flourishes. 
We fear there will be a great falling off this year owing lo tne unsatisfactory 
state of the market in England. If modern art can only be brought to bear 
on tl^e quarrying operations, proprietors will, we are certain, make a handsome 
profit in the speculation. — "Ceylon Examiner." 



A VISIT TO THE WORKS OF THE PATENT 

PLUMBAGO CRUCIBLE COMPANY. 

By J C. BROUGifc 

From the "TECHNOLOGIST," No. XLVL, VoL 4, May 1864. 

Crucibles have been in use for melting and refining metals from that 

distant point of time when man exchanged his stone hatchet and bone chisel 

for implements of bronze. The earliest melting-pots were doubtless made of 

the plastic and infusible substance clay, and there is no reason to suppose 

that they differed essentially from the earthen crucibles now commonly used 

in our foundries. ., , , . ,, 

As an instrument of scientific rese^arch, the crucible has held an important 
position for at least a thousand years. It was constantly used by the first 
alchemists, and may indeed, be truly styled the cradle of experimental chemistry.* 
At the present time crucibles of one form or another are extensively em- 
oloyed by the refiner of gold and silver, the brass -founder, the melters of 
copper, zinc, and malleable iron, the manufacturer of cast steel, the assayer, 
and the practical chemist. They are made in many different shapes and 
sizes and of many materials, according to the purposes for which they are 
intended. For certain chemi cal experiments requiring high temperature, vessels 

» The word " Crucible," from the Latin crux—cruets^ recalls the alchemical 
practice of making the vessel with the protective sign of the Cross. 
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of platinum, porcelain, and lime are adopted; but for ordinary metallurgical 
operations "clay crucibles'* and "plumbago crucibles" are exclusively em- 
ployed. We have now to confine our remarks to these two important classes 
of crucibles. 

On examining a clay or plumbago crucible, we find nothing to excite our 
surprise, it seems to be merely a rough specimen of pottery that might be 
easily imitated. Yet the successful makers of crucibles are so ffew that they 
might almost be counted on the fingers of two hands. When we take into 
consideration the qualities which are required in a crucible to enable it to 
pass victoriously through the ordeal by fire, the paucity of good makes becomes 
intelligible. The crucible should resist a high temperature without fusing 
or softening in a sensible degree ; it should not be liable to break or crumble 
when grasped with the tongs, and it ought to be but little affected by the 
chemical action of the ashes of the fuel. Again, it may be required to with- 
stand the corrosion and permeation of such matters as melted oxide of lead. 
In some cases crucibles should resist very sudden and great alternations of 
temperature, so that they may be plunged while cold into a furnace nearly 
white hot without cracking. In other cases, they are merely required to 
resist a high temperature after having been gradually heated. Some cruci- 
bles are specially remarkable for one quality, and others for another, so 
that in selecting them the conditions to which they will be exposed must 
be kept in view. The crucibles which present the finest combination of good 
qualities are those from which the Patent Plumbago Crucible Comparty 
takes its name. They support, even when of the largest size, the greatest 
and most sudden alternations of temperature without cracking; they can be 
used repeatedly, and their inner surface can be made so smooth that there 
is no fear of the particles of metal hanging about their sides. Their first cost 
is necessarily high, as plumbago is an expensive raw material; but the fact 
that they may be used for a great number of meltings, makes them in reality 
cheaper than the ordinary clay pots. As fire-clay contracts considerably when 
exposed to a high temperature, it cannot be used alone for large crucibles. 
The so-called "clay crucibles" are made of a mixture of the plastic clay 
and some other substance, such as highly-burnt fire-clay, silica, or coke, 
which counteracts in a measured the evil due to contraction, and so lessens 
the tendency of the vessels to crack. The large Stourbridge clay crucibles 
so extensively employed by the bcass-founders of Birmingham contain both 
burnt-clay and coke. The Cornish and Hessian crucibles are made of peculiar 
kinds of clay in admixture with sand. The great superiority of the plumbago 
crucibles over these can be easily accounted for by the fact that graphite or 
plumbago is the most infusible of all substances known, and at the same 
time a material that can be thoroughly incorporated with the c'iy without 
impairing its plasticity. 

The works of the Patent Plumbago Crucible Company cover a large space • 
of ground at Battersea, and have a good river frontage. As we proceed 
along the lane which leads from near Battersea Bridge, we find that the 
ground gets blacker and blacker, and before we reach the threshold of the 
office we notice the familiar black-lead polish beneath our feet. Passing a 
regiment of clerks, ,we enter the private office of the manager of the works, 
where we put on a very large coat and a very old hat, which are kept for 
the use of clean visitors. There^ are many things in this little office which 
attract our attention. The walls are covered with testimonials from British 
and Foreign mints respecting the excellence of the Company's manufactures, 
with here and there a prize medal. The International Exhibition of 1862 is 
recalled, not merely by the Prize Medals awarded Jo the Company for 
Crucibles and Black-leads, but also by the splendid collection of samples 
of Plumbago, which formed such a striking feature in Class I. In this col- 
ection every quality of plumbago is represented by specimens from all the 
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most celebrated mines^ particularly those of Ceylon, Germany, Spain, Siberia, 
Canada, Finland, and Borrowdale. We learn from the manager that some 
of the samples would not be adapted for the manufactures of the Company. 
The Siberian plumbago, for instance, contains too much iron, and although 
this could be entirely removed by the Company's patented process for puri- 
fying plumbago, it is found cheaper to work .with the Ceylon plumbago, 
which contains but little iron. 

Before we leave this snug office for the busy factory, we will jot down a 
few notes on plumbago, or, to use its more correct name, graphite. The 
old minerologists, misled by its remarkable metallic lustre, placed graphite 
among the metals, and at the present time there are doubtless many persons 
who accept "black-lead" as an appropriate name for this substance. In most 
dictionaries graphite is defined as ^' carburet of iron," in accordance with 
the opinion formerly' held by most chemists that it was a compound of 
carborr and iron. > This definition is now known to be incorrect, for although 
iron is generally present in graphite, it must not be regarded as an essen- 
tial constituent, any more than the silica or alumina which usually accompanies 
it. The iron, silica, and alumina, when present, are simply in a state of 
mixture, and not chemically combined. Graphite is one of the forms of 
cafbon, that Protean element which also occurs native as the sparkling diamond 
and the black and lustrous anthracite, and which also appears in the familiar 
shapes of charcoal, coke, and lamp-black. According to Dr. Wood's analysis 
of a sample of the graphite used of these works, it contained upwards of 
98 per cent, of pure carbon, the remainder being with mere traces of iron 
and alumina. Few samples have been found to contain less than 95 per cent. 
The variform character of carbon is exhibited by graphite itself, for it is 
Sometimes crystalline and sometimes amorphous. The crystallized, or foliated 
graphite, is found occasionally in six-sided tabular crystals, but commonly 
in foliated or granular masses. It is chiefly obtained from Ceylon, where 
it is found imbedded .in quartz. It is also found near Moreton Bay, in 
Australia ; in the states of New York and Massachussets, and in Siberia. 
The amorphous graphite is that variety to which the terms " plumbago " 
and '* black-lead " are ordinarily applied. It is much softer than the crystalline 
graphite, and makes a blacker streak on paper. Formerly it was obtained 
almost exclusively from Borrowdile in Cumberland, but the mine there is 
nearly exhausted, and we believe is no longer worked. The bulk of that 
used at present comes from Germany, principally from Griesbach, near Passau. 
Both varieties are used in the manufactures of the Company; the crystalline 
for crucibles, and the amorphous for polishing powders. 

The consumption of Ceylon graphite at the Battersea works has had an 
extraordinary effect upon the price of the article. When the Company com- 
menced business it cost about ;^io per ton, but now it cannot be bought 
at double that price. In Ceylon, we hear that applications to dig graphite 
are daily on the increase, notwithstanding the rate of 14s. per ton which 
has to be paid as royalty at the Colombo Kachcheri. The following figures 
giving the amount of revenue collected at Colombo and Galle, on account 
of royalty in 1862 and 1863, clearly show the extraordinary increase in de- 
mand for Ceylon [graphite :- - 

1862. 1863. Increase. 

;f s. d. ;g s. d. £ s. d. 

Western Province ... 472 4 4 1,272 lo 2 800 5 10 
Southern Province ... 1 12 2 8 281 8 5 170 5 9 

The total quantity of graphite exported from Ceylon in 1S62 was 
40,195 cwt., of which no less than 84,730 cwt. was shipped to Great Britain. 
The Customs returns for last year have not reached us. Wis do not wish 
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it to be understood that the Patent Plumbago Crucible Company use up 
all the Ceylon graphite brought to the United Kingdom, but it is well 
known that they are the principal consumers. We must now take leave of 
chemistry and statistics, and see what there . is to be seen at the Black 
Potteries. 

We commence our tour of inspection at the Receiving Stores, where 
we are shown the stock of raw material, which comprises at present about 
2,000 casks of graphite, e&ch one holding from four to five cwt. The 
heads of a couple of casks are broken open, in order that we may compare 
the hard iron-grey fragments of the Ceylon graphite with the black, dull, 
friable lumps of the German variety. A piece of the latter pressed between 
the finger and thumb feels pleasantly soft, and flattens readily into a lustrous 
cake. From the Stores we pass to the Engine-House, to take a peep at 
the prime mover of the machinery employed on the factory. One horizontal 
engine of 25-horse power serves to do all the work that does not require 
skilled hands. 

The Grinding Room contains several mills of different construction for 
grinding and mixing the materials, of which the crucibles are formed. In 
. one corner we see two huge stones chasing one another round a shaft, and 
pitilessly crushing the hard lumps of dried clay that are thrown in their 
path. Here we see a powerful mill for grinding the graphite; and here 
again, an ordinary pug-mill for incorporating the graphite with the clays. 
The noise made by these machines is almost unbearable, but it is not only 
the noise we have to put up with. A brisk rattle is maintained by a number 
of workmen who are occupied in- sorting the pieces of graphite in^o differ- 
ent sizes and qualities by the aid of metallic sieves. When the graphite 
is reduced to powder, it is conveyed to the upper-floor by an endless band- 
lift, and sifted by a contrivance similar to an ordinarv flour-dressing machine. 
One of thess machines is provided with a sil <gauze drum of remarkable 
fineness, and is reserved for the preparation of plumbago . for anti-fnction 
purposes. 

Following the graphite to the upper-floor, we enter the Mixing Room, 
where the most important operation in the crucible manufacture is performed. 
A number of large bins, each containing a distinct variety of clay in pow- 
der or a certain quality of plumbago, are ranged round the room. Upon 
the proportion of these several ingredients taken to form the mixture, or 
*' metal'* as it is technically termed, the quality of the crucibles depends. 
The actual proportions of Stourbridge and other clays used are of course 
kept secret. The ground graphite having been mixed with the clays, the 
whole is wetted with a sufficient quantity of water, and allowed to soak for 
some time. Having been *'pugged" in the mill, the tempered "metal" is 
formed into blocks, and then placed into a store-room, where it is allowed 
to remain for several weeks. 

We now enter the Potter's Room, where the crucibles are fashioned. 
This room might be a part of any large pottery were it not for the funeral 
hue of everything around. On each side are ranged the lathes or wheels, 
all driven by steam-power, but resembling 1n other respects the potter's 
wheel of the earliest ages. Let us watch the growth of one large crucible. 
The " thrower " takes the necessary quantity of *' metal " and submits it to 
the operation of ** wedging,'* which consists of tearing or cutting it into two 
pieces and striking them together again with great force. This he repeats 
until the metal becomes perfectly tractable. He then dashes the mas>s upon 
the revolving disc of his lathe, and presses it with his wet hands till it as- 
sumes an irregular conical form. He then makes it take a variecy of form 
with the object of getting rid of all air bubbles. It is impossible to follow 
the mass through its numerous changes, but suddenly, when we least expect 
it, it takes the shape of the crucible. The shape is very rude at first, liut 



Digiti 



ized by Google 



under the skilful hands of the thrower, it soon becomes beautifully sym- 
metrical. A wire guide is fixed at a certain height above, and at a certain 
distance from the revolving mass, and to this the thrower gradually brings 
the edge of the crucible. With this simple guide he can make a dozen pots 
resembling each other so perfectly in shape and size, that the most experi- 
enced eye can hardly detect any variation in them. The skittle-pots are 
made in precisely the same way, but are contracted at the mouth after the 
inside has been properly shaped. Many of the fire-resisting goods manu- 
factured by the Company are shaped by moulds or by the aid of modelling 
tools. One of these miscellaneous articles which we see in course of con- 
struction, is a large bath, five feet long by afoot and a half wide, .intended 
to hold molten zinc. This we are told is for a French order. 

We now follow the pots to the Drying Room. Through the centre of 
this room the upper part of one of the kilns passes, and the heat which 
would otherwise be wasted is thus applied to a useful purpose. Here we find 
regiments of pots undergoing the drying process. Many of them have the 
graceful form of the once-celebrated Picardy pots, and are intended for the 
French mints. Though unbaked, each article that has remained sufficiently 
long in the room gives a clear metallic ring when struck. 

The kilns are large conical chambers like those of ordinary potteries. 
The goods to be "fired" are packed in cylindrical cases of fire-clay called 
" seggars,'' and these are piled one above the other in the kiln like the 
basaltic columns of StafFa, and are luted closely together. These seggars 
protect the goods from the action of the air, which at a high temperature 
would have the effect of whitening their external surfaces, and so rendering 
them unsightly. We have the good fortune to be present as the workmen are 
engaged in emptying a kiln. We see that the crucibles come from their fire- 
clay cases exactly as they are sent out from the works. The absurd practice 
of giving plumbago crucibles a factitious polish and smoothness generally 
followed by continental makers is not adopted by the Company. 

From the kiln the goods are conveyed to the Store Room, or to the 
Packing Room if they are to be shipped at once. The goods are nearly 
al\«ays packed in old sugar hogsheads, which are strong, large, cheap, and 
plentiful. Turning out on to the wharf we see thirty of these hogsheads 
packed ready to be shipped for Vienna; and lying alongside, 150 cases 
containing crucibles, for the Italian Government. These orders, not by any 
means unusual in magnitude, will enable our readers to form an idea of 
the scale upon which the operations of the Company are conducted. 

We now cross the yard to the workshops of the Clay Department, where 
various descriptions of crucibles are manufactured. The larger sizes, as in 
the case of plumbago crucibles, are made at the potter's wheel, but the 
smaller, in which the Company can successfully compete with the best 
French makers, are fashioned by beating the clay upon box-wood mandrils. 
The so-called " white-fluxing pots " are really beautiful specimens of earthen- 
ware, and are acknowledged by the best authorities on metallurgy to be 
very refractory, and to withstand the action of fluxes in a most remarkable 
manner. Every pot is made by gauge, and each moulder is consequently 
provided with a gpreat number of pattern ribs cut from box-wood and ebony. 
The little crucibles used in assaying almost equal the German porcelain 
crucibles in thinness and smoothness. The smallest are not much more than 
an inch high. Besides crucibles, all kinds of clay instruments used in assay- 
ing are here manufactured, such as scorifiers, roasting dishes, and muffles. 
The convenient clay furnaces used by assayers, dentists, and experimental 
chemists, are also made in great numbers. 

Let us now turn back to the Store Rooms and look at a few of the 
curiosities that are to be found there. We have just been speaking of a 
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crucible about an inch high. Here is one of the patterns supplied to the 
Royal Mints, intended for melting 600 pounds weight of silver. Here again 
is another plumbago pot, made specially for zincing the Armstrong shot, 
and which will hold 800 lbs. of molten zinc. The medium sized plumbago 
pots now so extensively employed for melting silver, gold, copper, brass, and 
malleable iron, are, of course, the most important products of the works. 
All the pots are numbered according to their contents, each number standing 
for one kilogramme, or -a little over two pounds; thus— a No. 2 crucible con- 
tains two kilogrammes ; a No. 3, three kilogrammes, and so on. Covers, 
stands, and stirrers of plumbago are kept in stock, with every conceivable 
article of fire-clay, from the huge glass pot down to the humble fire-ball for 
the parlour grate. 

The graphite imported by the Company is not used solely in the manu- 
facture of melting-pots and metallurgical apparatus. A good proportion of 
this valuable raw material is prepared for domestic purposes, and sent from 
the Battersea Works in the form of ordinary " black-lead." As this article 
is used wherever there is a grate or stove to be kept bright, its annual 
consumption must be very large. There is no substitute for it-*-nothing 
that can be employed in the same way to polish and protect the iron-work 
of common fireplaces. Without the factitious lustre produced by the action 
of ** elbow-grease " on black-lead, the most elaborate kitchen range would 
soon become unsightly, the trim parlour grates would blush with rust, and 
the cottager's "wee bit ingle" would leave off "blinkin* bonnily." 

The various qualities of black-lead which the Company sends into the 
market under different fanciful names are all prepared from graphite or 
plumbago, and nothing else. The higher qualities are distinguished from 
the lower by their superior fineness, softness, and lustre; but chemically 
they are identical. The article sold under the sentimental name of " Servants' 
Friend" at 28s. per cwt. is quite as pure as the "Prize Medal Lustre," 
which fetches double the prize, or "Halse's Roman Lustre," the best 
quality of black-lead manufactured by the Company. Again, the analytical 
chemist would fail to detect any essential difference between either of 
the above-named products and the article labelled "carburet of iron," in 
remembrance of the exploded opinion respecting the nature of graphite. 
How comes it, then, that, one quality is so much superior to another? 
The explanation is simple enough. The differences in the manufactured 
article may be traced to certain variations in the physical properties of 
the raw material. Thus one sample of graphite may be soft and lustrous 
while another, equally pure, may be hard and dull. The variations are 
subordinate to the distinction between amorphous and crystallized graphite, 
to which we have already referred. For making domestic black-lead, the 
amorphous or soft graphite is almost exclusively used. 

The separation of the different qualities of graphite is a labour which 
demands great experience and judgment, and can only be successfully performed 
by the old hands. The best pieces are soft and unctuous, perfectly free 
from grit, and capable of receiving a very high polish. The worst pieces, 
technically called "gruffs," are, on the contrary harsh, gritty, and deficient 
>n lustre. The latter are only employed for making " leads " of the lowest 
brands. The numerous intermediate qualities are distinguished one from 
another by characters which are only apparent to the experienced eye. 

The manufacture of black-leads includes three distinct operations — grind- 
ing, sifting, and packing. At the Battersea Works the first operation is 
performed by means of a large mill driven by steam power. The ground 
"lead" is conveyed to an upper floor by an endless-band elevator, and is 
then sifted through the finest silk in the simple dressing machine already 
noticed. The packing is chiefly done by boys, who work with marvellons 
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rapidi^ty. THe powdered black-leads are done up in neat packets, in quantities 
from two ounces upwards; they are also packed in t-lb. tin canisters and 
in wood boxes, rapers of various colours are used to form the small 
packets, so that the different qualities may be readily distinruished. A paper 
covered on one side with burnished black-lead is employed for wrapping up 
.some of the higher qualities. 

Two descriptions of " blocked black-lead '* are manufactured by the 
Company. The blocks are formed by pressing the powdered and sifted 
graphite into suitable moulds by the aid of machinery, very similar in cqp- 
struction to that employed for making bricks, though, of course, on a. 
much smaller scale. There are two blocking machines constantly at work; 
and the number of little bricks they turn out annually would amply suffice 
for the building of a Lilliputian city. 

The organization of labour is thoroughly understood at the Battersea 
Works. There is a place for every man, and every man is in his place. 
A strict code of rules is enforced by fines; but these fines are paid over 
to the Fund of the Workmen's Provident Club. Wc.have been over many 
great industrial establishments, but have not seen any better managed than 
this crucible factory. 

A few days after writing the above we paid a visit to the establish- 
ment of Messrs. Brown and Wingrove, the refiners to the Bank of England, 
where we saw a hundred ounces of silver poured out from a plumbago 
crucible which had been used again and again. Here, indeed, as at manv 
other great establishments, the Patent Plumbago Crucibles are alone used. 
We were informed by the courteous manager of the refinery, that the pots 
never cracked* but gradually became thinner until a point was reached, when 
it would be unsafe to trust a charge in them. He assured us that 50,000 
ounces of silver and upwards had been melted in one 1,000 oz.-pot. Wc 
were glad to receive such good testimony to the value of the plumbago 
crucibles, for all that we saw at Battersea gave us a most favourable 
impression of the manufactures of the Company. — Extracted by the ** Engineer ^^^ 
'* Afechoitics^ Magaginey^* ^^ Mining Journal,*^ '•'' Irontnongtr^'' ^\Ch4mist and 
Druggist:' 



GOLD-PROSPECTING IN CEYLON :— TE~STS AND 
LOCAL EXPERIENCE. 

NuwaraEliya, April nth, iS8i. 

Dear Sir,— If your conespondent "SorcFinge«" will, digest the "black 
sand " in dilute nitro-muriaiic add^ decant ' it carefully and add a few drops 
of a solution <A proto-tuifhtae of irony he will readily ascertain the existence 
of gold by hs being precipitated in a metalKc form. 

The dilute nitro- muriatic acid may be composed of / j^itf nmtiatic acid, 8 
parts nitric acid, 2 parts water. The vessel contatniBg the. subject oftlit experiment 
should be placed in warm water. 

The simplest way, however, is to wash the sandiin^ a small pan with sloping 
sides and a flat bottom, passing it off gradually with) the water, when, if the 
operation is conducted skilfully, wha'iever gold there may be will remain in the 
angle of the pan* .• ' • ' 

With regard to the "black sand " in question, it is very abuiidant ia 
this neighbourhood, being found in streams and on and below the surface in 
every direction. I have hitherto found no gold with it* but this is hot a thing 
to be surprised at, for gold is four or five times heavier than, the sand and 
would naturally seek a much lower depth« If found together it would be 
owing entirely to some local circumstance, such as s^ light soil resting on a 

34 
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bed of clay or rock, or in watercourses where some rock or boulder has 
arrested the course of the stream forming a pool where heavy substances would 
hiink and collect. This sand is — as far at I have been able to determine in Uie 
absence of some necessary tests and re-agents which I am awaiting — an oxide 
of manganese, probably the mineral Psilonulane^ and may prove to be valuable. 
I tested a piece of the supposed gold-bearing quartz from the Hog's Back 
tunoKcl the other day, but found no trace of the precious metal. The pyrites 
seemed only too pure. I may, however, have ^ad a poor specimen to deal 
with, and I intend trying others which I have by me.— ^Yours faithfully, 

W. FREDK. MAYES. 



THE GOLD-BEARING DISTRICTS OF SOUTHERN INDIA. 
To the Editor of the Melbourne '* Argus.'' 

Sir,— Having visited the Devalah gold-mines some three and a half years 
ago, I am not surprised at the accounts now published of the success of the 
first large experiment in quartz crushing. As I was the first Indian editor 
who had gone to see the operations of the Alpha Mining Company, Mr. Minchin, 
Mr. Ryan, and the other directors were present to receive me, show me over 
the works, and afford full information regarding their operations and their 
success so far. At parting they presented me with a piece of gold-bearing 
Huartz, computed to contain about two guineas' worth of the precious metaL 
The fractured surface of this specimen was covered with specks of gold, quite 
obvious to the naked eye, while a magnifying-glass brought out the real richness 
of the stone. As I have handed the specimen to Mr. Cosmo Newbery, who 
has kind^y promised to report on its character and value, those having interest 
m the subject can scie the quartz, and when the pressure of his engagements 
in connexion with the Exhibition awards is lightened, I have no doubt Mr. 
Newbery will confirm* my opinion as to the promising character of the stone. 
As the means of the original Alpha Company were limited, they had not been 
able to run a shaft much below the surface, so that the quartz which they 
were crushing had still a large portion of pyrites in its composition, and had 
patches of a rusty brown colour, such as I have seen on some of the speci- 
mens of auriferous quartz shown at the Melbourne International Exhibition. 
Having read the reports by Mr. King, of the Indian Geological Survey, on 
the Wynaad quartz reef, and seen for myself, I formed and published the 
conclusion, which I have never seen reason to (qualify, that deep shafts would 
lead to the finding of stone exceptionally rich in ore and much less mixed 
with pyrites than the quartz on or near the surface. The results already 
obtained seem to justify the opinions I had formed, and there can be little 
doubt that there is a great future for Southern and South-western India as a 
goM-yieldiBg re^on. . It has been, that to a certain extent from far«back anti- 
quity. It was interesting to see the surface Of the outTcropq^ing quartz dotted 
with pot-holes, some of them probably thousands of years old, in which the 
natives of Malabar had, since the tinie of Solomon, and probably long before 
the era of the monarch in whose time silver was not accounted of, because 
flotd was so abubdant, conducted their simple crushing operations. Granted 
tJUit the Ophir of the Hebrew scriptures was not a particular country, but a 
region, there seems little leason to doubt that the Malabar coast of India, as 
well as the Island of Ceylon (Taprobane), were included in the region whence 
gold of Ophir, with apes and peacocks, was brought* The fact remains that the 
names for apes and pe^ocks are not Hebrew words, but the Tamil names by 
which monkeys and peacocks are still called in Southern India. 

More interesting to a large class of your readers than the discu&iiuii 
regarding Ophir is the now ascertained existence of a wide extent of rich 
auriferous quartz in Wynaad and Mysoce* The dangef is that the ac- 
counts received may lead to a '*rush" of miners from Australia to the 
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Indian' gold-fields. I ftrel it a <3tviyt tberefdre, to a country \vbcre X have cx^ 
perieaced so much kindiiess, to utter a wotd ' of warning. Devalah, tlie scene 
of the successful experiments now rep<Mied, is {exceedingly insalubrioos for a 
considerable portion of each year. The district lies at the base of the great 
Nilgiri (Blue Mountain) range, at an elevation of 2,500 feet above sea level, 
while the plateau in which the neighbouring sanatoriom of Ootacamu&d is 
situated is 7,000 feer altitude, with peaks rising, as in the case of DodabctU, 
to considerably over 8,000 feet. As is the case with all places ao sitnated in 
India, and even in Ceylon, Devalah is haunted by malarious fever — the **. jnngk 
fever" of the tropics, from which the northern regions of even this favound 
land of Australia are not exempt. What the deadly **terai" of the Eastern 
Himalayas is to the delightful hill region of Darjeeling, which looks down on 
the rich but pestiferous plain below, that Devalah, with most of the Wynaad, 
is to the Nilgiri (Neilgherry) mountaia ranges, in which the fine sanataria of 
Coonoor (6,000 feet elevation) and Ootacamund (7,000 feet) are situated. Bracing 
climate and pestiferous are separated by only a few miles of distance. Superior 
elevation is an important factor in the difterence, but there are other conditions. 
The soil at the bases of the Indian ranges consisting of the debris of the 
mountains, washed down during thousands of years, and of humutf resulting 
from decayed vegetation, is rich, but gives out pestiferous gases when stirred. 
The rainfall, too, is very heavy, but badly distributed, the great bulk of 200 . 
inches or more falling in four months out of the twelve, the remaining eight 
being generally distinguished for, but seldom broken drought. That condition 
aloRe (of rainfall) involves insalubrity, and the greater salubrity of the mountain 
region of Ceylon is due to the more equal distribution of the monsoon rains. 
Of course there is the qualifying circumstance that in the Wynaad, a healthy 
and health-restoring region is close to the fever region, and could be rendered 
easily accessible by a winding railway (I have strong objections to the ladder* 
railway, Rhigi pattern, by which it is proposed to connect Ootacamund with 
the "low country"). It is possible that rich quarts, brought to the surface 
during the healthy period of the year, might pay the expense <»f transport itp 
to a healthy altitude, there to be crushed. In that case the digging, mainly 
by natives (who, though they suffer, do not suffer so much as Europeans from 
fever), might go on all the year round, the crushing and other operations being 
conducted above the fever region by Europeans. This is a crude idea of mimi 
and may probably be pronounced impracticable. If European miners seek em- 
ployment in the Wynaad, they must take the risks of the position, looking at 
the qualifying fact that a sanatorium is close at hand. It is right to add, 
however, that some constitutions^ once affected by a full dose of the fever 
poison, are never able to throw it off, even by the generally potent aid of 
quinine, and " sending the patient into purer air." Some of the Mysore districts 
are healthier than those of Malabar, but it must be understood that betidss 
the ordinary iufluences of a hot climate in enervating Europeans and rendcdng 
them unfit for manual labour, the dangers of malarious fever and the conse- 
quences which follow are present and formidable. It is possible, to doubt, that 
the auriferous reefs may be followed up to the healthy altitudes, but the vast 
proportion of the reefs are in the sub-ranges — low, hot, and generally feverish. 
Gold prospecting is now going actively forward in Ceylon* and with good 
hopes of success. Gold in minute particles is abundant in some of our rivers, 
and the natural conclusion is that deep digging towards the sources of those 
rivers may reveal quartz rich in gold. A little more than a quarter of a 
century ago we had our **rush" in the Indian Island. A couple of diggers 
from Australia reported gold in the Maha Oya,. a stream turbid and unhealthy 
from the sea almost up to its source. Persons flocked to the scene and found, 
gold dust, but no nuggets, and in a few weeks all were dispersed by 
fever. The Australians, subsequently, tried di^;ing up in our sanatarium (Nuwaca 
EUya, 6,200 feet altitude), and Sir Samuel Baker^ who was resident there at 
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the time, has in his books on Ceylon strongly expressed the opinion that if 
means liad been provided to sink shafts to a proper depth, success would have 
been the result. The question will soon be set at rest, and I trust Ceylon will 
soon take rank amongst the gold-yielding countries of the world. Any amount 
Of *' black " labour is availaUe in Southern India and Ceylon, and what I wish 
to impress on the mining class here is that neither India nor Ceylon is " a good 
working man's country." The true function of the white man in the tropics 
(and I do not except the tropical region of Australia) is to act as a director 
of Asiatic labour; he to find and exercise brain power, they to supply the 
bone and sinew. For a certain number of intelligent, educated European miners 
suitable employment will, no doubt, offer in connexion with the Indian gold 
mines. But a "rush" to India of labouring miners is greatly to be deprecated, 
because sure to be disastrous, from the insanitary conditions I have felt it my 
duty to describe.— -Yours, &c., 

A. M. FERGUSON, 
June lo, 1881. Editor, CeyUn Ohserver. 



INDIAN GOLD MINING. 

A "Practical Miner" writes to the Mining Journal-.^ 

I have read in your valuable Journal of July 9th, a communicated article 
on the Indian gold mines, written, 1 suppose, by some mining engineer who has 
had the necessary training and education to understand gold mining at a glance. 

First, he says the character of the quartz in the mines of Wyaand and 
Mysore has a waxey or milky appearance, and it is entirely free from, any 
ferruginous matrix— pyrites of iron. - Now, Sir, I have worked in the most 
productive mines of both California and Nevada. My experience teaches me, 
if you wish to find good profitable gold mines you must find your lodes and 
reefs well charged with iron pyrites. In fact, all profitable gold mines on the 
Pacific Coast are found on large north and south ferruginous veins in slate, 
gneiss, greenstone, quartzite, etc. I never saw a profitable gold mines on the 
Pacific Coast or elsewhere in the pure compact quartz 60 feet from surface. 
I have seen gold mines in California — the Sutler Creek Mine which was 
profitably worked near 200 fathoms from surface, but the gold was associated 
with iron pyrites and a small precentage of galena. The celebrated gold mines 
of Nevada County, California— the Reeky bar Eureka, Allison's Ranch; French 
Lead, and Idaho Mines — which have been the best paying mines of California 
—were found in ferruginous lodes, some of them worked to a depth of 170 
fathoms. I have seen in the pure compact quartz veins good deposits of gold 
near the surface, but never a mine that was works^d profitably 50 feet from 
suvfaoe. At Sonora in Tuolumne County, I have known the clean quartz veins 
productive, 20 and even 30 feet from surface. My practical experience in geld 
mining tells me you may as well expect to find a profitable copper mine 
without sulphur as a profitable auriferous mine without iron pyrites. Australian 
gold mines have precisely- the same characteristics, also the gold mines of 
Nova-Scotia, Brazils. The late Capt. Thos. Treloar, of the Don Pedro Mines, 
says thfe rich portions of the lodes are found more auriferous in the ferruginous 
matrix than elsewhere. 

Secondly, your correspondent says in the Kolar district the ground is not 
broken up or disturbed by, I suppose, cross-courses or intersection of any other 
strata, but simply the reefs are confined between two well-defined walls of 
exceedingly bard gneiss, almost like a fine grained g^nite. Now, any practical 
gold miner would consider this an unfavourable omen for the production of 
gold. I have always found the veins ^ most productive for gold near these 
intemiptions, cross-courses, heaves and dislocations; they are the great irrigators 
of all metalliferous vebis and rooks ;^ without these disturbances the veins are 
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seldom productive for any distance. All intelligent gold miners know from 
experience that the quality of the veins in California is dependent on the 
mysterious effects of the junction of rocks of different composition. 



THE GOLD MINING COMPANIES OF SOUTHERN INDIA. 
A handbook of the Indian Gold Mining Companies, posted up to July 
last , has been published by Messrs. HigginboSiam & Co. It contains a list of 
the Cbmpanies ; an alphabetical list of Directors ; a list of the Mining En- 
gineers ; and the rules for Gold Mining leases in Madras, and in Mysore. 
The list of the Companies gives, in most instances the names of the Directors, 
the Secretaries, the Bankers, the Solicitors, the Consulting Engineers, the date 
of issue, the capital, the values of the shares, and the cost and area of the 
properties. We would have been glad if the compiler had gone a step farther, 
and favoured the public with a digest of the prospectuses of the Companies. 
It is likely to be interesting hereafter to compare promise with performance ; 
for while on the one hand, the results of some of the Companies may exceed 
the sanguine expectation of the earliest pioneers^of the industry, on the other it 
may be found that hope told a far too flattering tale to the promoters of 
several of the schemes. We have, however, been enabled to compile two useful 
tables from the information before us. In the first, we give a list of the 
Companies' connected with Wynaad, and some particulars about them: — 
The Wynaad Companies. 



Name. 


Capital. 


Price of 
Property. 


Paid in 
Shares. 


Area ' 
Acres. 


Balcarres 


£180,000 


100,000 


50,000 


1,198 


Carta Para 


50,000 


i net pro. 




300 


Central Wynaad 


100,000 


62,000 


ssiboo 


1,660 


Cherambadi ... 1 


100,000 


32,000 


16,000 


200 


Cootacovil 


100,003 


60,000 


32,000 


300 


Devalah Central ... . 


120,000 


70,000 


20,000 


986 


Devala Moyar 


200,000 


132,000 


.61,795 


2,055 


Devalah Provident 


76,000 


30,000 


... 


120 


Dingley DelJ 


100,000 


70,000 


30,000 


600 


Ind. Consolidated 


400,000 


275,000 


130,000 


1,920 


Indian Gold Mines 


110,000 






... 


Do Glenrock 


100,000 


56,000 


33,000 


3,000 


Do Grange 


100,000 


60,000 


33,000 


900 


Do Kingston 


130,000 


91,600 


13,333 


270 


Do Mammoth 


150,000 


70,000 


... 


1,500 


Do Phoenix 


150,000 


86,000 


33,000 


800 


Do Trevelyan 


150,000 


96,000 


50.000 


930 


Needlerock 


125,000 


85,000 


32,000 


260 


Nilgiri Gold ... • 


120,000 


85,000 


30,000 


,900 


Parcherry 


160,000 


98,000 


50,000 


299 


Rhodes Reef 


190,000 


130,000 


50,000 


60 


Simon's Reef 


170,000 


55,000 


... 


... 


S. East Wynaad 


100,000 


60,000 


... 


2,400 


South Indian 


100.000 


47,000 


... 


1>200 


Do Wynaad 


100,000 


65,000 


32,.500 


677 


Tambracherry 


160,000 


120,0Q0 


52,000 


6,000 


Wala Wynaad 


75,000 


45,000 


15,000 


600 


Wentworth 


120,000 


80,000 


40,000 


i?,027 


Wynaad 


E650,000 


... 


... 


1,000 


Wynaad District 


£100,000 


40,000 


25.000 


370 


Wynaad Glen 


60,000 


,,. 


... 


80 


Wyaaad Perseverance ... 


80,000 


50,pq0 


i&,m 


600 
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The nominal capital of these Companies amounts to no less a sum than 
^4,030,000. To this we may add a list of the Companies workinpf in the 
Kolar District :— 

THE MYSORE COMPANIES. 



Name. 


Capital. 


Price of 
Property. 


Paid in 
Shares. 

! 


Area 
Acres. 


Balaghat 


B3,60,000 


1,20,000 


60,000 


150 


Colar 


£150,000 


40,000 '■ 


... 


320 


G. Southern Mysore 


75,000 


45,000 ; 


. • 1 


150 


Kaiser-i-Hind 


R12,00,000 1 


7,50,000 


325,000 


640 


Madras 


£135,000 1 


85,000 


25,000 


320 


Mysore ... 1 


186,000 


55,000 


... 


760 


Mysore Reefs ... i 


120,000 


75,000 


30,000 


320 


Nine Reefs ... ; 


100,000 


60,000 


33,000 


300 


N. Ooregum ... 1 


120,000 


75,000 


40,000 


320 


Nundydroog ... ' 


100,000 


50,000 


33,000 




Ooregum ... j 


125,000 ; 


75,000 1 




259 



The nominal capitals of these Mysore Companies amount to jf 1,216,000. 
So the combined nominal capitals of the Indian Gold Mining Companies above- 
named, plus the R6,oo,ooo of the Southern India Alpha Company (now pract- 
ically absorbed in the Indian Gold Mines Company of Glasgow) may be set 
down at ;f 5,306,000. 

One characteristic of the majority of these Companies will forcibly strike 
most persons who look through the Handbook, namely, that their head offices 
and Boards of Directors are in London, and they are almost entirely administered 
at a distance of five thousand miles from the mines. (One Wynaad Company, 
the Wynaad, has its head office in Bombay ; as also has one of the Mysore 
Companies, the Kaiser-i-Hind ; and another Mysore Company, the Balaghat is ad- 
ministered from Madras). The explanation of this is that as the promoters 
could not reasonably calculate upon getting the money they wanted in India, 
they had to resort to the place where the money was to be had for the asking. 
Doubtless, if the British public had looked askance at the schemes, few of the 
Companies would have been started. But while admitting that the promoters 
were wise in their generation in going far afield for the sinews of war, we 
consider that risk is run by attempting to direct the affairs of the Companies 
from London. The local management of mines has been found to work best 
in Australia and elsewhere ; ar^ we see nothing in the new industry in India 
to justify the supposition, that this plan, which commends itself to common 
sense, can be safely departed from in this country. Moreover, very few of 
the Directors can be regarded as men who possess a practical knowledge of gold, 
or any other mining. There are one hundred and fifty two of them, and the 
majority are retired officials. The gentleman who seems to have been most 
in request, is Captain W. B. McTaggart, formerly of the 14th Hussars. 
This ex-warrior, is a director of six Companies, namely, the Nilgiri, the Nine 
Reefs, the Nundydroog, the Mysore, the Madras, and the Great Southern of 
Mysore ; and in regard to five of these Companies he also occupies the position 
of one of the vendors of the land acquired. He is the son ■ of a Madras 
merchant ; but we are unacquainted witn his other qualifications to direct the 
working of half-a-dozen companies, whose capitals total up to ;f665,ooo. 
Presumably, a director should be none other than a man who is competent to 
direct; and we do not readily understand how such competency can be ob- 
tained without a practical knowledge of the business that needs direction. One 
might imagine froio the list of directors in the Handbook that "any fellah" 
is good enough to join the Board of an Indian Gold Mining Company whereas, 
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if people who know a good deal about gold ; mining in Australia and America 
are to be believed, the directors of Gold Mining Companies ought not to be 
** guinea pigs, " but men who have established a reputation for shrewdness and 
practice in the business of gold mining. The old proverb warns us that a 
*• little knowledge is a dangerous thing *' and not a few of the gentlemen 
whose names are before us might declare with truth, that since their minds 
are blanks with regard to mining they are not hampered with the dangerous 
modicum of knowledge referred to. But those Directors who are dummies are 
so many causes of weakness to the Companies under notice ; for, as they be- 
come sooner or later conscious that they are at sea on the subject of mining, 
they ure tempted to allow the entire management of the Companies to drift into * 
hands of individuals, whose ability to undertake the task may be open to 
question though there may be no- indisposition on their part to learn the 
business that they have undertaken; but m the absence of suitable training, 
the requisite experience may cost a good deal to acquire, and the shareholders 
win have the honor of paying the piper. 

This is already being discovered in India, for some of the above-mentioned 
Companies have appointed to the charge of their mines, men whose qualific- 
ations for the responsibilities imposed upon them are less obvious than their 
relationship to Directors or Secretaries. The title of Mining Engineer is readily 
assumed ; but there is reason to believe ' that some of the men who are now 
called Captains of mines, would not pass muster for miners of the first class 
in Australia. In such cases the Directors have exercised the patronage which 
has fallen into their hands in a more good-natured than judicious manner; and 
there may be in consequence a good deal of disappointment. But how are the 
Directors, who are not themselves to the manner born to mining, to know a 
first class miner, when they see him; or to detect the mediocre ability of a 
second or third class man ? As time ^oes on, and their own false starts, and 
the blunders of the equally ignorant Directors of their Companies are brought 
home to them, they may learn a thing or two ; but meanwhile the capital at 
their command will be dribbling away, and the public will become more clamorous 
for results. The shareholders will ask for dividends, and they will not be 
quieted by technical reports from the miners that are characterized by **much 
cry and little wool.'' There are, on the gold fields, some Mining Engineers, 
who may be safely trusted to gp a -head economically, and conscientiously, 
without direction; but on the other hand, there are some engineers, so-called, 
who will need good deal of looking after, yet who may calculate with some 
safety upon the comparative freedom from direct control, which the five thousand 
miles between themselves and their Boards will give them. It is not necessary 
to assume that the latter class of men will not do their best, or will not act 
honestly by their employers ; but their best may be far from satisfactory to 
those whose interests tkey are engaged to promote. This brings us round, then, 
to our former argument, that the Gold Mining Companies of India should be 
managed in India. 

The Handbook contains the following list of Mining Engineers, and pro- 
perties on which they reported favorably: — 

Grove, \V. Central Wynaad. 

Harris, Edwin Grange 

Harris, John Kingston, Kaiser-i-Hind, Mysore Reefs, Nine Reefs, 

North Ooregum. 
Harvey, C J. Cootacovil, Glenrock, Nilgiri, Tambracherry. 

Lain, Thomas Mammoth, Tambracherry. 

Lindon, E. V. Cherambadi, Madras. 

Massey, J. D. Parcherry. 

Pogler, Oliver Devalah Central, Devala-Moyar, Dingley Dell, 

Consolidated, Kingston, Needlerock, Wentworth, 

Wyilaad Perseverance. 
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Simons, W. Vazie Carta Para, Bevala Provident, Dingley Dell, Simons 
Reef, South Wynaad, Wynaad, Wynaad Distnqt, 
Wynaad Glen, Ooregum, North Oorcgum. 
Smyth, K. Brough, Devalah Centarl, Devalah-Moyar, .Trevelyan, 

Rhodes Reef, South-East Wynaad. 
Sowerby, W. Central Wynaad. 

Tapp, Henry Cherambadi. d 

Of the above Companies one, the Indian Mammoth, is in liquidation. The 
Devalah Central, the Devala-Moyar, the Devalah Provident, the Indian Glenrock, 
• the Indian Phcenix, the Indian Trevelyan, the Rhodes Reef, South-East VVynaad, 
the South Indian, the Tambracherry, the Wynaad Perseverence, the Colar, the 
ijysore, the Mysore R^cfs, and the Oorej^um Companies have obtained a set- 
tlement on the London Stock Exchange. — Madras Mail, 

LIMESTONE AND GEMS IK THE RAKWANA 
DISTRICT: MR. A. C. DIXON'S VISIT. 

Dear Sir, A paragraph in your valuable book on *' Gold, Gems and Pearls, " 

on p. 71. refers to the Rangwelletenne limestone and gem district around. It 
statwi what 1 could have seen, had circumstances been favourable. I. beg to 
state that I did find limestone of similar quality to that analyzed by Mr. Hughes, 
but when I stated that the Rangwelletenne limestone was poor, I referred to 
the limestone in general, and not to selected boulders in particular. I got off at 
the girder bridge en the main road near the estj^te and went up the ravine. 
I found the bed which is referred to on native property, specimens from which 
I took as well as from boulders in the stream. Lastly, it states, that had my 
visit to the district been known, my attention would have been directed to the 
rich gemming district on Everton and Batakanda. These I also visited, taking 
note of the pits and collecting rough and cut gems as well as their associated 
mmerals. 1 saw other districts not far away yet unworked, which, I have 
reason to believe, will prove richer than the Everton deposit.— Yours sincerely. 



new' INDUSTRIES: GOLD-PROSPECTING ; THE MADRAS RULES. 
The task of initiating new industries in any tropical or oriental land must 
inevitably be attended with much difficulty. There are necessarily no exact 
means of ascertaining what the returns will be for the money invested; and 
the new venture, whatever it may be, is regarded as a speculation more or less 
ra^h and uncertain according to the temperament and attitude of the critic. In 
a Colony like teflon with so many undeveloped resources, with a good supply 
of comparatively cheap labour, a favourable climate and easy means of trasport, 
every possible encouragement ought to be given to the pioneers in new industries. 
More particularly is this true in reference to the Government and gold-prospectors. 
The impetus that would be given to trade and to the development of local 
revenue, affords ample justification for the Crown, as the holder of immense 
reserves of land, setting its mining rights in abeyance altogether until the ex- 
perimental stage had passed into one of settled and prosperous work. More 
than that it is the part of a Government situated like that of Ceylon to en- 
courage prospecting and pioneering, by a system of well-considered *' bounties." 
In several of the Australian Colonies this has been tried with success, and a 
bill is now before the Natal Legislature, with every prospect of being carried, 
proposing that the Natal Government should offer a premium -'to anyone who, 
within tnree years from the ist January 1882, shall introduce ^into the colony 
any new agricultural industry suitable and cjtpable of general adoption in the 
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colony by persons of moderate dttiitiil* The Council may make such rc^giilations 
as they taiy deem fh for awarding the premium, provided that:-* 

a» No article at present exported shall be considered a new industry. 

b. The claimant of the premium shall have grown, exported, and sold such 
product of a profit of not less than jf 1000 value during the three years. 

c. The Council may, with the consent of the Governor, waive Uie nccesiity 
for the full value of the export within the three years, provided that the new 
product is of such a character as to attain to general cultivation, and fuliilt 
the purpose intended. 

^. Should two or more' persons compete, and the product or products be 
such as to meet the general requirements of the reward, the Council may* with 
the consent, of the Governor, apportion the whole or any part of the premium 
mentioned in Section lo of this law in such manner as to them may seem 
fair and just. 

The amount of premium proposed to be offered in this case is ;£i,00O. 
The example is one that might be copied with great advantage in Ceylon ; 
but we fear there is little chance at this time of the Government I'per- 
mitting the planting representative to widen the scope of his motion on Wednesday 
next. That motion has reference to " Mining Rights. " It is extraordinary 
that the Ceylon authorities should have so long delayed to make their re~ 
gulations known, seeing that the Madras rules, which they were supposed to be 
waiting for, were published some time ago. Our Madras contemporaries have 
criticized unfavourably the local Government rules, pointing out that they are 
far less liberal than those drawn up by the Mysore Government. The Mtul 
advocates ** free trade " in land for mining purposes, and supports its atgament 
as follows : — 

The Madras rules first limit the extent of land which may be granted, to 
one and the same applicant for mining, to 30 acres, in one block or more, 
though they allow land adjoining to be taken up for buildings, works, or 
what not, provided it is not used for mining. They ifext fix the assessment 
at the extremely high figure of R5 per acre on all land taken up whether 
for mining or other purposes. They then provide that within three months of 
the grant, not less than five coolies per acre of the land granted for mining 
shall be regularly employed. And they forbid any assessment or sub-lease, 
without the consent of the Government being previously 6btained. It is 
probable that the Government wish to discourage land being- taken up for 
speculative purposes, and to prevent large areas getting into hSnd^ of the same 
individuals. If, As in the early days of gold in Australia, men took up small 
pieces of land, and worked them themselves, washing the soil for gold, and 
using only the simple appliances each individual miner ooald command, and 
if there were any chance of all the available land being so taken up, we 
could understand the policy of limiting the area of raining grants— only we 
should then say, the limitation did not go far enough, and that instead of 30 
acres being granted, the grant to each should not exceed a few iquare yards. 
But there is no chance of anything of this sort in India ; the climate is 
against it ; everything is different. We are beginning where they onlv arrived 
in Australia after years of work— With quarts-crushing on' a large scale, which 
demands the best machinery, snd a capital so considerable that it is almost a 
necessity that the mines should all be worked by Companies which, now 
that everything comes out in £1 shares, will probably have their thousands of 
members. Now Companies, as a rule, want a good deal more than jo acres, 
and if each shareholder had 30 acres it would have to reckon the extent of its 
property by square miles. Though only jo acres may be given to die same 
applicant, there is nothing, so far as we can see, to prevent ten men going 
in for ten adjoining 30 acres lots, and making them over to a Company in 
one lot of 300 acres, except the rule prohibiting transfers without the consent 
of the Government, wluch we think, could never be enforced, and would be 
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pt$/QtkMj a 4ead letter. So a|;uii a man mi^ apply lor ten 3 acres lott» 
with say 27 acres Of la&d for other purposes aaJQimBg, aad when he had sold 
one of tbe^ftMsi the purchaser could, at once apply for- a mining grant for 
ot^er 27! acres*, taking up the land for other purposes alongtide. In fact whether 
the rule ia wise or not, it is certain to be evaded. Bat We deny its wisdom 
aUogethor. We cx>Asider such speculatton as it is (presmnably) intended to 
pi0vent perfectly legitmate ; and we look on it as only right and just that a 
maOt who by superior skill, energy* or even luck, finda himself in the position 
of the discoverer of a valuable formation, in what was supposed to be valueless 
laod». should be able subsAanjtiaily to pro^t by the position. Suf^ose that • one 
of. ti^e pipneecs . after the expenditure of much time and trouble, and no in- 
consMkrable outlay of money, ^ds a few sqnare miles of auriferous lands; it 
is extremely hard that he shaU only be able to get 30 acres of k, and that 
all the rest shall be given to Tom, Dick, or Harry, who never spent a rupee 
in the. search, or. gave a single thought to the subject. 

Then again,, take the assessment. The land wanted for mining will be 
waste; and not waste only, but in nine cases out of ten, unculturable, or 
practioaliy of no value whatever for any purpose except mining. Land as 
good* or better, can be had for cultivation at rates varying from As. 4 to 
Ri an acre ; why then this heavy assessment which is about the same as 
that imposed on the best class of irrigated land. It may be said that with a 
paying mine, the assessment will be a trivial item, and will hardly be felt. 
This we grant. We go further and say, that with such a mine, an assessment 
of R5 an acre will, by no means, represent the share of profit which the 
State nuiy fairly expect to derive from the venture. But gold mining is at 
present in its infancy in India, and it is pretty certain, that some of the mines 
will come to grief, though others may pay handsomely. Take the case of a 
non-paying mine, with 30 acres of mining land, and adjoining land taken up 
alongside to the extent of 1,000 acres — of course with the object of eventually 
applying for further mining grants if. the concern is a success. This land 
will be burdened from the start with a yearly payment of R5,i5o, and may 
never mak^ a rupe^ of profits ! Surely it is unwise to handicap enterprise so 
heavily I Xt is not as if Government were giving up land, from which revenue 
could be drawn in any other way ; for as we have already pointed out, if not, 
tai^en up. for mining it will never pay a rupee l^ the State in the great 
majority. oC cases. Again, suppose this Company is making a profit of £ioo,ooa 
a year, would the payment of R5,iSo be absurdly inadequate. Why then should 
not land be giveo on a very light assessment,, say As. 4 or As. 8 per acre 
aqd.. royalty of, say S per cent, charged on the netl profits? Then while 
thi$ prosperous Company would be a source of consideiable revenue to the 
Statfi the struggling and unsuccessful oee would not be unduly burdened. A 
roy^ty:oa nett pronls y(ould always be cheerfully paid, for the larger the 
p^ym^nt to Goverjament, the larger would be the< profits to shareholders, and 
unOPf:: 'Such.a rule as this, there would be a fair chance, that all land giving • 
promise of good results, would be taken up, ttnd tried. 

]^t^ b^ 9L&. all this is the Ubou^r clause is undoubtedly worse. Not 
less than five coolies per acre are to be regularly employed, that is one hundred 
and fifty coolies on 30 apres — representing probably an expeaditure of RSoo a 
moQti). It may be. tak^n as tolerably certain, that if it pays to employ five 
coolies per acrsi or doul^le, treble^ or ten times that number, they will be em- 
ployed, ai^d if it does not pay, we fail to see why their, employment should 
be insisted on. And the beauty of it i$, that Government- gain nothing by it. 
Hafi thexf^ be^en a ^ royalty instead of a fixed assessment, we could have 
undfrstoo^ ll^e conditlo% though we should still have considered it unwise : but 
as thi^igs -^e, Govemment get precisely the same amount, whether the mine 
is.beiiig worked at a loss, or is. giving a ma^nifioent retiirn. Again the cooly 
test, if a somewhat rough and unscientific one. If it u desired to insure » certain 
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exp«i»4}tur^--wbich, h^owc^etjiwe. <3kpreqatc 4tog«thfr-^t would be .^ett^r to 
say that so much a month shall be spent on mining operations. Most o£ th^. 
worit; is. done by machii^ery ; nuoinj engineers , and skilled English miners are 
found necessary ; none oi this is taken into account ; the hard and fast cookie 
labor test holds good, and is brought into force three months after the grant 
is made— long before a Company could be got into working order, and « put 
the necessary machinery and staff on the ground.' This, one clause ialon« .is 
enough to condemn any rules of which it forms a part. 

We trust the blunders pointed out so clearly in the Madras, rules, and 
which it seems are not to be found in those operating in Mysore, will be avoided 
by the Ceylon Government. To help them to a right conclusion we append 
a list of rules fpr grantiag out minmg land, &awn up by the Mai/ as em- 
bodying all that is required in the case of Southern India, and therefore. welU 
applicable to the cise of C^^loht— . ' ! 

^Persons desirous of obtaining permission to mine, on Government waste 
lands, may a^ly to the Commissioner, or Collector for leases specifying the 
situation of the land required with its estimated area. Each application shall 
be acdompdnied by a rough sketch, or by the survey map with the position, of 
the block roughly indicated. 

ApplicatioAS will be dealt with. in order of receipt. No lot or lots in one 
apfilHcation shall eatceed/bne ^[uate mile in extent. 

But the salmii ap^i'cant may apply for more than one square mile in other 
amplications, and suCh applications will be granted should there be no reason 
against it. 

On an application be^ng accepted the lot shall be. durably demarcated, 
and conveyed at the expense of Che applicant, to whom a lease shall 
be gftinted. 

An asSefcmient of As. S pet; tfcre shall be payable by two half yearly 
instalments on xst January jind ist July, the 6rst installment being due for 
the then current half year, and payable on the date of the execution 
of the lease. 

The land may be thrown up at any time, but so long as the assessment 
is paid, SLhd the conditions are not tnroken, Government win not resume or in- 
terfere with it. 

The land shall be liable to toad assessment. 

A Royalty of 5 per cent, on the nett profit of any mining Operations 
shall be payable to Government* The works shall at all times be open for 
inspection by the Commissioner, or Collector, or by officers deputed for the 
purpose by him. • * •'• 

A<ccounts shall be" f tmiished .to Utti CoHimissioheih or*^ Gollectblf y^^ly/^ iand 
booltsr shall be duly ikept« which shal!«t all reasonable thnes b<^ open to the 
inspection of the Commissioner o^CottectOr, of officers?' dej^ted* by hitoi 



GEM AND <WLD' MINING RietHTS IN' tBYLOM., ^^' 

I ♦—The Government will claim no royalty on or share of the gems or 
gold found upon land in respect of which a license has been takers out, and 
is in force under these rules, but such latid will be tiabte to ary taxatiot),^ 
which may hereafter be foimd necessary to provide, at the expense ol tliie 
gran tees, the cos t of s uch s p ecial police co m m uni cat ion, wa ter su pp 1 y, s anit- 
ation or other similar administrative arrangements as may, in the opinion of^^^ 
Government, he dictated in the interests of the local com tnunity Immediately^] 
or directly aficcted by the results of the jg^irantee s operatitms. ^.^^ 

2.~No license granted' under these rules will convey any rielU Aj UU Of* 
destroy timher. ^jb, ,,^ ri^v 
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m msid t^t Him. 

3.— No license i;raiited under these tules wiH convey any right todi ver 
any water course. 

4.~'Ltcen5ees who desire to divert any water course must first obtain Special 
permfesion in writing from the Government Agent of the province for that 
purpose. Such special permission must limit the diversion of the water course 
to the area covered bv the permission to dig, and must stipulate that all 
water running waste shall be returned within the limits of such area to its 
natural channel. 

5. — The Government reserves to itself the power to alter, cancel, or add 
u any of the preceding or subsequent rules. 

Particulaf Muhs : Prospecting Licenses, 

6. — Prospecting licenses will be issued only for, Crown Wasif Lands, 

7. — No prospecting licenses whatsoever will be issued to dig for gems. . 

S.— 'Prospecting licenses will be issued to dig for geld on payment of Rio 
and on the followmg conditions :*- 

' 1 he area on whicli the license is to extend shall not exceed half a square 
^raile. 

The license shall be in force for six months. 

The grantee to have the exclusive right of prospecting within that area 
for that period and to have the option, at the expiration thereof, of applying 
for a regular lease of not more than 50 acres within the said area on thf 
terms hereinafter described. 

Gemming Lands alienating by the Crown. 

9. — The proprietors of lands on which the rights of the Crown, to gems 
have been reserved may obtain a' license to dig for and appropriate such gems 
on the paymennt of Rio which license will be in fprce for pne year, and may 
be renewed annually oa the like payment. 

Mining. 
10. — The proprietors of private lands may obtain a license to dig for gold 
on their lands on the payment of Rio, which license shall be in, force till 
the then next ensuing 31st Decemberi and may be renewed anaually on a 
like payment 

Crown Waste Lands, 

II. — Unlicensed diggers ior gems on such lands will be prosecuted. 

i2.-.pers6nial licenses wiU.be issued to dig for genus on. such lands on 
the ioliowiug conditions -.-rairea not to exceed two acres : period till . ^he then 
next ensuing 31st December. Price to be RS» 

13.— Mining leases will be issued to dig for gold on such lands on the 
following conditions: — 

Area t^ be det^rmiqed , l^y Government c^ occasiQa ^n?ejB, b^t-.^p lot is 
to exceed 50 acres, nor will more than 50 acres in all in one or more blocks 
be leased to one applitant« Thei mintmiNtt. br(6i4th of any lot to be 70 
yards, , 

Pened.^A term not ext^eding aoyears^ ait expiration of which W lease 
shall be renewable at the less^'s oj>tion p.^Ji suclv terms as the then. Governor 
and Executive Council may fix. .. . 

Prir/.—^Prn^yxncnt by the applicant of survey fees and an anpual rent 
<kf RS for each acre or poiriEion of an acre payable in advance by two half-yearly 
instalments on 1st January and \st ju^ in each year, the first payment to 
be made on the date ot the execution of the lease for the then current half- 
year and payment thereafter to be ijiade on ^r beftre the first day of the 
nejit calendar iialf-yeafi ... ,,, 



• Digiti 



ized by Google 



&&LD 1^:^ mus. iM 

6^eMm7/<— Government wiU reseive the riifht to resume and erfter upon 
possession of any part of such land as may be deemed necessary for th^ 
construction of railroads, roads,- bridges, or canals for public purposes, or for 
the benefit of the proprietors of other lands purchased from the Crown, and 
also the ri^ht for persons, acting under Groyemment, to search, dig f^r, and 
take away indigenous timber, stones, cabook and other materials, the produce 
of such lands necessary or requisite for the making and keeping of the said 
roads and bridges and canals in repair or for any other public works what* 
soever. The lease to become forfeited by non-payment of rent with power 
thereupon to Government to re-enter upon the land summarily without process 
of law and to remove all plant, buildings, &c., which may be thereon and 
lease or sell the land to others. 

Departmental Rules, 

14. — Application for permission under the preceding rules should in* the 
first instance be addressed to the Revenue Officer of the district in which 
the land is situated and should specify distinctljr the situation o€ the IttDd 
within which it is proposed to dig; its boundaries' as accurate^y as can be 
stated and its estimated area. Every application should be accompanied by 
a rough sketch of the tract applied for. 

l5.-«Ap^lications irill be dealt with in the order in ilrhieh thi^y are received. 

t6. — Immediately on receiving the application th^ Revenue Officer will 
ascertain whether the land is at the disposal of Government and whether 
there is any objection to the grant, by reason of the land being required 
for public purposes, for sale, or agriculture, lor timber or other reserves', 
for preservation of irrigating water courses, or on any other ground. 

17.— The Revenue Officer shall report these matters to the GovernMetff 
Agent who shall* thereupon determine in each Case whether permission shduld 
be grafted, and if so upon what conditions. 

i8» — The Government. Agent moust refer for final decision o% Goyernment 
all applications for mining leases, and must in suqh cases, pjrocure the. necessary 
survey of the property and forward it to Government, wit)^ a draft lease which 
will be executed in triplicate, one copy for the grantee, one .to be on record, 
in the Government Agent's Office, and one in Colombo. 

19. — Application for licenses will be dealt with by the Government Agenjt, 
without reference to Government, except in , case wheaie he requires instructions. 

ao.— Registers of applications for mining leases and for licenses will be 
kept in the Government Agent's Ofiice \f^ f ormsy prescribed 1^. .Qpye|rnmenjt« 



PEACOCK COPPER ORB IN: CEYLON. 

We call special attention to the discovery of this valuable ore in the Hewa-^ 
beta district. In reply to our enquiry thfe other day Mt.' Walters writfes:-*^ * •■ 

Goaavy, December 19th, 1881. 

Sir,— I notice . tlie remarks ta ypur Frill's i^sue {fieyhf^ ^a^roet) respecting 
a specimen of ore sent you some t^me since, which Mr. Dixon then pronounced 
to be iron pyrites. Probably had \ mentioned, when sending it, tliat it had been 
tested with a stioa^ acid, the peculiar colouring it had ^^umed would have 
attracted more particular attention. I now send you a piece of the ore freshly 
broken off. WiU you kindly allow him .to compare it with the specimen pre- 
viously sent- This ore was ^ound in Hewabeta.^* Yours faithfully, . . 

W. H. Waltews. 

This letter recalls to our distinct recollection the fact that Mr. Walters sent 
us some mwths ago the^ specimen which at fint was pDonounced to be iron 
pyrites and again a manganese ore, but which, on bcin|f tested, Mr. Dixon found 
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to contain 20 per c«nt. of copper* Bat, if there had been an]r dpubt, this second 
sajople sent hy Mr. Walters would remove it, for it is a beautiful little Q>eci]»CB 
of peacock copper ore. Hewaheta is evidently 0>ing to take the lead as a mining 
district. It is from Great Vallev estate here that the quartz has come which 
Mr. Harvey declared should yield 4 or $ dwts. of gold to the ton, being identical 
with the quartz from one of the best of the Sputh Indian mines. This quarts 
is very " dirty,'* almost dark brown in appearance, and might almost be taken 
for a copper-yielding ore.. Mr. Hart of Great Valley has been most energetic 
in his prospecting, going down spveaty feet into his reefs, and he well deserves 
success*^ He sends us some separate samples oi[ quartz and pf the c|ay and. schistose 
deposits surrounding tHe reef which seem very promising. Meantime, to return to 
the copper ore, we feel sure that Messrs. Sabonadiere & Co., agents for Gk>navy, 
will not loose time in looking after what may prove more valuable than the best 
auriferous quartz in the country. One Who has evidently had practical experience 
of copper ores aad mines writes to us as followsi; — 

Dear Sir,*^Your paragn^fkh about Peacock copper ore I think certainly 
deserves . lai^er letters than you have given it. If the ore mentioned by Mr. Dixon 
WAS found herc^ it is I should say the most valuable find that has yet been made, 
and no pains should be spared to discover its whereabouts. Peacock ore is usually 
found in pockets in large deposits of less rich but still very valuable cqpper pvmtes : 
its presence would therefore lead oqe to expect the existence of a laraer deposit, 
in ihe sante locality. I haye often looked for copper ore in Ceylon (out without 
success). The formation appearing in loany parts similar to tha,t of the ^n^mense 
deposits :Of Santo Domingo in Portugal and tne Mina del Tarsis ip Huelva« Spaio. 
A sioiple ^ay of disting^iishi^g copper from iron pyrites is that cqpper pyrites 
can be scratched or cyt with a penkpife, While iron pyrites cannpl^.. and the softer 
t^le pyrites the richer it is in copper. 7 to 10 per cent, is a paying ore in S 
l^tirope* ^^ ^. ^^ ^ would pay here also. Iron pyrites is usually valueless* 

We had . heard that under favourable circumstances, sncfa a^ cheap labour 
and transport, Aree per cent, of copper in the ore Wo«4d prove profitable; but, 
even if seven to ten per cent, be required, Mr. Dixon's twenty allows a Ihandsome 
margin. The " peacock" or^, as our correspondent points out, is generally found 
in pockets in the reef :— here a rich pocket, then a faint streak of the copper ore 
running thtough the rtef to the next pocket, and so on. Mr. Dixon does not 
think if at aH impBobable that the Gonaty reef may run through MaHirata and 
crdp up even in Udapussellawa, where, it is said, a quartz with indications of 
copper and sulphttr has already been obtained. A careful examinatioii Is called 
for, and as Mr. Dixon leaves for the Pussellawa and Ramboda districts on Monday 
next, we trust he may find time, before his return, to visit the other side of the 
Pedro range and gite his. opinion oni the course of the roef; Individual proprietors 
wiUr'<^ cp^^se, be anxipus tp fci an opinion on their jaosppcts, and th?y cannot 
do better, than communicate with th^ , ** Gr^olo^i." 



GEM-MGGING !N BAMBARABOTl^WA, CEYLON. 

(JF^om an Old CoUnisi,) 

■' Abentt the b«ginnihg of last year ifem-digging was commenced on a" 
lar|^ scale in Bambarabotuwa, The first spot that seems to have attracted 
attekition was Kekunagahadola, on the lower end of the PettgaHcanda range, 
as it joins the Bambarabotuwa hilU, about t2 itoiletr west of Biaiiaiigoda. 
There is a hardly practicable foot-path to the spot from Pelmadulla. Early 
in iSil several large " catseyes'* were found here, and during the middle of 
the year there were, it is' said^ over a thousand men' bard at work in the 
M0-pits» about KehuaagahadoU and Lilwalahena, about half a mile to the 
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south. About this time a Urge number of diggers established themselves 
ofi the prvi^ate property in the forests of Hapugastenna and KundragalUjt 
where they found rubles and sapphires. The pits they sank are about 12 
feet deep and 15 square. To the depth of about 4 feet the usual reddish; 
yellow soil is found, discolored towards the surface by vegetable matter; 
below this there is a stratum of from a foot to eighteen inches thick, of 
gravel-sand and well-rolled pebbles, in all respects similar to the bed of 
a stream. 

It is in this stratum that the gems are found. In some of the pits, 
tunnels have been formed for many yards, which must be very dangerous, as 
no attempts are made to shore up the earth. Some months ago the Assistant 
Government Agent of Ratnapura brought a certain number of diggers before 
the District Court, and it is said that the District Judge fined them Rio 
each. They appealed to the Supreme Court, and the judgment of the Dis- 
trict Court was quashed, the fines being refunded to t^e diggers, who immedi- 
ately renewed their operations on the Crown lands in the forests about 
Kekunagahadola, where there are at present several hundreds at work. 

The Massana estate is at the Upper end of the forest to the east of 
Kekunagahadola and Lilwalahena, and a small piece of land on the property 
has been rented to the diggers at the rate of R50 a month. Here also 
catseyes would appear to be the principal gems found. When poor Criiwell 
was in charge of this estate, the late Dr. Rudolf Gygax went with him 
and some other friends in search of precious stones, and though they found 
nothing of much value, poor Gygax considered that a properly organized 
search on scientific principles would be likely to prove highly remunerative, 
but we were all so sure of making fortunes then with coffee, that no one 
liked the idea of allowing anything to take his attention off the one absorbing 
pursuit. Amongst the rumours in Boltumbe and Bambarabotuwa, it is said, - 
that a Moorman with two Kandyans from Balangoda, went into the Wellawaya 
forest, up the bed of the Welawe stnsam, and in two days returned with 
a catseye, for which they were offered Ri,ooo in Balangoda. The roads 
opened about thirty years ago in Bambarabotuwa and Boltumbe, are in many 
places almost obliterated. They were traced by Government, and sections 
were made of them, and they were formed into very superior bridle* 
paths by- the planters. Such portions of them as are used by the villsLgers 
are still almost fit for cart traffic; in some places they have been blocked 
up for chena cultivation, and the approaches to the chenas cut through, so 
that the trace is difficult to find. The Road Committees seem to ignore 
ihe line altogether, although few parts of the island are in such great need 
of being opened up by roads. 

If there were any well-defined law on the subject of genl-digging, it is 
more than probable that capita! would be forthcoming for the due pro- 
secution of the search for precious stones, and that an important business 
would spring up, and bring wealth and civilization into what is now the 
wildest and most savage part of Ceylon. But in the present uncertainty as 
to the claims of the Government, and the apparent absence of all law on 
the subject, no one who has anything to lose can engage in such a speclation. - 
The consequence is that the persons now occupied in gem-digging are more 
like banditti than laborers, and lead a very lawless and reckless sort of 
existence. There certainly can be no reason for leaving the precious stones' 
hiddeu in the bowels of the earth where they have been for countless ages, 
but the present state of all matters connected therewith cannot be considered 
creditable to a community under European control. 

Tt is, not in this way that the Europeans at the head of affairs in Borneo 
manage the. gold washing, at Sambos, Pontianak and Banjirmassing; and. 
unless the Bambarabotuwa gem- diggers are looked after^ we may look Out 
for something startling one of these fine mornings. 
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[In a private note to a friend, the writer adds :-— " We had to clear our 
Way along our old bridle-path from Boltumbe and in doing this came on several 
snakes. I send you one whole, which the natives, as usual, say is deadly ; • 
it certainly looks a dangerous beast to me, and the head of a big reptile 
that could not be got into the bottle, f The snake the head belonged to 
was basking in the sunshine on a rock in the middle of the path. T have 
made drawings of thegem^ diggers, huts, and of the hills where hundreds of gem 
diggers are now in active operation. Could you put me in the way of sending them 
to one of the illustrated papers ? I think ,they are the kind of things that such 
papers would reproduce. I send with this a short account of what I saw and 
heard during my trip. We did not find any people at work on our land, 
but we put up in a very good hut they had built, and saw plenty more huts 
and no end ef gem-pHs." We shall be glad to forward tho sketches and the 
above description to the editor of the Graphic^ who, we doubt not, will be very 
ready" to make use of them. — Ed,] 

SPECIMENS OF GOLD-BEARING QUARTZ FROM VICTORIA AND 
THE GOLD PROSPECTS IN CEYLON. 
Apart from the fact that prospecting for gold is going on in our island 
• the Ceylon Commissioner to the Melbourne Exhibition would have considered 
it part of bis duty to have obtained for the colony he represented representative 
specimens of gold -bearing; quartz and pyrites. As mere geological and mineral - 
ogical illustrations, as indications of the prevailing characters and constituents 
of gold-bearing strata, the collection would be interesting to scientific men. But 
the jXMsibility of a paying gold-fteld occurring in Ceylon adds a fresh interest 
to the contents of the little box, which the Commissioner owed to the courtesy 
of Mr. Barnard, f. g. s.. Registrar of the Ballarat School of Mines, a most 
valuable institution, where, for very moderate fees, pupils, including working 
miners, are taught the whole circle of the sciences, ranging from Mathematics, 
Drawipg and Surveying, Geology and Botany, Magnetism and Telegraphy (female 
pupils taught) down to Chemistry, Engine-driving, and under-ground mining. As 
the latter pursuit involves constant liability to accident, tne pupils who are 
qualifying themselves for taking charge of shafts and mines receive a thorough 
and practical training, not only in Materia Mcdica and Physiolog}', but in the 
treatment of wounds and fractures. We are not likely to forget our night visit 
to the School at Ballarat, when the enthusiastic surgical lecturer. Dr. Ussher, 
imprisoned us in his class-room until we had seen a tall, strong young fellow 
bound and bandaged and pinioned, so that he resembled a mummy ! No language 
of oars can be too strong to express the sense we feel of the advantages enjoyed 
by the youth of Victoria, in being able, after common school age (15) to 
receive at slight expense a very high scientific and practical training at either 
the Mining School at Ballarat or the sister institution at Sandhurst. The life 
and soul of the latter is Mr. Alex. Bayne, to whom, as to Mr. Qamard, and 
also Mr. Cosmo Newberry of the Melbourne Technological Museum, the Ceylon 

* This is one of the pit vipers, the kunakatuwa and polon-telissa of the 
Sinhalese, the HypnaU nepa^ an oily-looking, flat-headed, marbled snake, very 
common from the coast up to 6,000 feet elevation. It| has been erroneously 
figured in Davy's History of Ceylon as the "karawala,'* which is the 
Bungarus Oeyhfunsis.. 

t The head indicates its close affinity to Aspidura Copiiy so rare in 1864, 
when Gtinther's work on the Reptiles of British India was published, that 
only one specimen was known, and this was conjectured to be from Ceylon. 
It has since been found in Dikoya, and one specimen exists in the Colombo 
Museum.. The head sent proves that it is an aberrant form or new species of 
Aspidura. Could our fnend try and secure an entire specimen of this 
sn»ke?-W. F. 
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Commissionor was indebted for great courtesy and much information of a very 
valuable kind. We heard and discussed many theories, as probable solutions 
of the questions we were ever asking, "How came the gold to form in the 
rocks and especially how came the particles to aggregate ? " Our inclination is 
to believe that gold, like quarlz, was deposited from water, but that goes but 
a small way to clear up the mystery. •Before handing over the collection of 
auriferous quartz from the Ballarat Museum to Mr. Bruce, to be by him placed 
at the disposal of Government, we soui^ht and obtained permission to place the 
box at the disposal of our local geologist and mineralogist, Mr. Alex. Dixon, 
for inspection and report, the report to be published in the Observer % We at 
the same time sent Mr. Dixon our private collection of specimens of rocks, 
metals and roasted and crushed pjrrites. On the latter Mr. Dixon will have 
something to say in due time. His report on the collection intended for Government, 
and which collection we think it probable Government will place in the 
Economic Museum, we now append : — 

Notes on Auriferous Quartz SPEcmENs from Ballarat. 

This is a representative collection of quartz, more or less auriferous, 'presented 
by the Ballarat School of Mines to the representative of the Ceylon Court. 
These specimens show the mode of occurrence of gold and its associated minerals 
from the district around Ballarat. They are well worthy the attention of all 
interested in gold in Ceylon. Ballarat is situated in the colony, of Victoria, 
one of the richest gold-producing districts of Australia. The geological formation 
is chiefly metamorphic schist or slates of silurian age. 

Our Ceylon rocks are metamorphic, in several parts chistose and no doubt 
of Palieozoic age. 

In Victoria gold was first obtained from alluvium and then followed its 
extraction from the quartz rock. From this colony from 1^51-65, no less than 
30,422,591, oz. were exported to the value of ;^ 12 1,690,363. This passed through 
the Custom house, and it has been estimated that nearly 4,000,000 oz. were sent 
away otherwise. 

From 1868-78 the gold extracted from alluvium was over 6 million ounces, 
while that from quartz was over 6i million oz. There has been a steady decrease 
from the alluvial deposits; and from the quartz, the amount has not increased 
since 1877. 

One nugget found at Ballarat weighed 184 lb. and was valued at;(8,376 los. 6d. 

SPECIMENS. 

No. I, 2, 3.— This is a milky white quartz veined over with niispickel 
(arseno-pyrites). Free gold is visible as granules and as plates amongst mispickel. 
This quartz contains 7 oz. to the ton. The reef is in metamorphic schist 200 
feet from the surface and 1,400 feet above the sea level. Locality, Owen's 
river; In No a, the gold is more distinctly visible than in No. I, and in 2 
and 3 it is visible but sparingly.. . 

IMispickel (arsenicaUiron-pyrites) ia of a tin or silver white colour includmg 
to steel grey, crystallizing in rhombic prisms. Its composition is ^bisulphide and 
arsenide of iron. Generally from 30 to 36 % iron ; 41 to 45 % arsenic .and 
18 to 21 % sulphur.] J . . 

No. 4.— This is a milly white quartz very compact and less vemed with 
mispickel than the preceding. Gold is distinctly yisible. The yield of this is 
I or. to the ton and the reet occurs in metamorphic schist. Depth 1,120 feet 
at 293 feet below sea level. Ix)cality, Stawell. 

No. 5,— Dirty white quartz of great specific gravity, full of iron pyrites 
which crystallizes in cubic form and faces often striated and of a pale brass. 
yellow celor. Note the difference between this pyrite and the former mispickel. 
No gold is visible. It yields 15 dwt. to the ton taken from a depth of 300 
feet at an elevajon of 1,600 feet above sea level. Locality^ Gordon. 
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No. 6.— A xfUBxtt of very loose texture, somewhat retembliilg a breccia of' 
a reddish colour, due to iron. It is highly ferruginous with most brilliant 
iitidescent hues, due to the films of iron oxide. One or two specks of gold 
are visible with a magnifying glass. It has a felspathic external surface. It 
yields lo dwt to the ton. Dq)th 250 feet; above sea-level 1,140 ft; locality, 
Sebastopol, Ballarat. 

No. 7« — A dense flaky quartz, somewhat ferruginous with a considerable 
quantity of metal, viz., argentiferous galena and auriferous pyrites. Note the 
peculiar shade of pyrite differing from the brassy iron one. This specimen was 
taken from a depth of 60 feet at 90 ft. above sea-level. Locality, St. Arnand; 

[Galena crystallizes in the cubic form with a perfect cleavage. Its color 
is a lead grey with metallic lustre. Composition is sulphide of lead and a little 
sulphide of silver. If the silver is in sufficient quantity to be worth extracting 
it is termed argentiferous.] 

No. 8. — A dirty white quartz, compact in texture, full of cavities with 
crystalline quartz. A little mispickel occurs. No gold is visible to the naked 
eye but slight specks show with the aid of a magnifying glass. Yield 6 oz. to 
the ton. t)epth 240 ft. ; above sea-level 1080 ; locality, Ballarat. 

No. 9. — A whitish-looking quartz, somewhat glassy, with auriferous pyrites, 
a few specks of mispickel occur. Gold is not visible. Yield 18 dwt. to the 
ton and was taken from a depth of 1,200 feet at .300 ft. above sea-level, 
locality, Clui^es. 

No. 10.— A white quartz stained reddish by iron. A little chlorite is pre- 
sent. It has a curious mammilated quartz surface on one side with an iron 
casing below. There is a peculiar tinge of iron which is very common in Ceylon 
quartz. Gold is distinctly visible. Depth 60 ft. at 2,080 above sea-level. Local- 
ity, Daylesford. 

No. II. — Quartz of a milky white character with, a slate- wall. Gold is 
distinctly visible on this slaty-wall along with a little auriferous pyrite. Depth . 
600 ft. at 1,200 ft. above sea-level. locality, Blackwood. 

No. I2.—Dirty white quartz with a beautiful mass of rock crystal, the 
crystals being a double hexagonal pyramid. A little arseno-pyrite is present but 
' gold is not distinctly visible. Depth 300 feet at 1,150 above sea-level. Local- 
ity, Ballarat. 

Nos. 13 and 14.— Beautiful, white, milky quartz with auriferous pyrites,, 
blende and galena. Free gold is very distinctly visible in both specimens along 
with the blende. (14 is a very rich specimen.) Depth 450 feet at 400 above 
sea-leviel. Locality, Maldon. 

[Blende or black jack crystallizes Mostly in dodecahedrons; it is usually 
black or brown. Composition is sulphide of zinc] 

No. 15.— A whitish quartz much stained with iron, causing it to look 
reddish. Gold is distinct visible on the iron ore studded all over its weathered 
face. Depth 80 feet at 1,400 above sea level.— Locality, Ballarat. 

No. 16. — A bluish glassy quartz ; very cavernous. Gold is distinctly visible 
in the caverns and on other parts. Depth 900 feet at 60 below sea-level. 
Locality, Stawell. 

Chief points noticeable in collection: — 

1. The great density of the quartz. 

2. The compactness of the quartz except in 6 and 7 which show that com- 
pactness is not a necessary characteristic. 

3. The general association with other metals. 

4. The colour of quartz is nil in determining gold. If need not look 
warm, as has often been stated, for 11, 12 and 13, as far as general appearance 
goes are cold and decidedly hungry, destitute of caverns and destitute of other 
minerals. White is the prevalent color in this collection, stained variously with 
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5. The quartz beans ^ crys^lline condition is not a sign of its containing 
no gold. See No. 12. 

6. The visibility of gold is worth nil for Nos. i, 5 and 8, are rich in 
gold. It has recently been stated that assayers are of no use. We are told 
we must be able to see and judge by the eye as to whether a quartz reef wil,l 
pay and that it is a poor tale to have it tested. However such statements are 
not worth much. If we see the gold and know that it extends in the quartz* 
we then know without assay that it will pay and its extraction may be at once 
begun with. 

Assaying of fair samples is very necessary. There is not sufficient sight- 
evidence in many varieties of quartz to warrant gold being there in paying 
quantity. Even the rough amalgamation process, so commonly used by the miner 
is unreliable where the gold occurs with pyrites. Nor can the amalgamation 
process be successfully used for its extraction in such cases, e» g., three samples 
of auriferous pyrites were operated upon not long ago. 

(a) From Siberia which contained lOO grams to the ton. 

(*) „ Venezuela „ 300 „ • 

' (c) „ California n 150 » 

The first yielded all its gold by amalgamation. The two others, both in the 
raw state and after roasting, yielded only insignificant quantities. From further 
experiment, it was inferred that the presence of antimony and arsenic prevent 
amalgamation. 

The tailings of old^ mines are now being re- worked by the '* Chlorine pro- 
cess " or by the still better method devised by Mr. W. A. Dixon. See *' Direc- 
tions for extracting gold, silver, and other metals from pyrites.*' Proceedings of 
tJu Royal Society, vol. 20. 

Ceylon quartz is rather too glossy in appearance and from many localities is 
destitute of metal of any kind, or having caverns either empty or filled with earthy 
matter. The pyrites are of too brassy a nature. However, we have quartz partak- 
ing of the character of Nos. 6 and 16 in Hewaheta and Ramboda. A some- ' 
what similar quartz to 10 and 15 occurs in Balangoda and the district around. 

In the Nawalapitiya district, we have a quartz partaking of the nature of 
II, 12, 13, but no metal is visible. The mineral galena, mispickel and blende 
have not been recorded up to the present time as occurring in this island. 

Mr. Dixon, we know, has judged rightly in stating that the mere colour of 
quartz is no certain criterion of its value. We took with us to Melbourne a 
specimen of gold-bearing quartz from the Alpha Mine in Southern India, and, 
judging by what we had seen in Devalah, we expected to find the specimens 
of Australian gold-bearing quartz sent to the Melbourne Exhibition full of 
pyrites and rusty coloured. Some such quartz we did find exhibited, but the 
leading specimens (some of them immense blocks) were pure white, shading away 
to grey). A person acquainted with only the surface quartz of Devalah would 
certainly never have suspected the existei^ce of gold in pure white and occa- 
sionally crystalline quartz. The uneducated eye, therefore, is here at fault, but 
the merest tyro soon learns the value of '* Black Jack,*' or blende as an indic- 
ation of the presence of gold, equally with mundic (iron or arsenical pyrites) 
and galena. Blende, Mr. Dixon explains, is a sulphide of zinc, while galena 
is composed mainly of sulphide of lead; sometimes rich in sulphide of silver. 
We suspect that neither "black Jack" nor galena exist in Ceylon, any more 
than the special " Lower Silurian " slate formations so strongly insisted on in 
Victoria. But " mispickel,'' which Mr. Dixon describes as arsenical iron pyrites, 
ought surely to exist. The first great revolution in the search for gold was 
the discovery that hundreds and even thousands of feet below the alluvials of 
Mount Alexander, Bendigo, Ballarat, Arrarat, and other once rich but entirely 
or partially exhausted gold fields, and underlying enormous masses of the basaltic 
rock known locally as '*biue stone," vast stores of the precious metal lay 
hidden. It is found either in situ in the old quartz and slate formations, or 
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washed into the channels of ancient rivers, sent anderg[round, "where Alph,the 
sacred river, ran,'* by volcanic convulsions. Gold has been certainly found down 
to 2,000 feet, and, as a shaft at Stawell has penetrated to 3,000 feet and will 
probably go deeper, it is impossible yet to fix the lowest limit of underground 
nnds. What with powerful rock borers and especially by means 'of the wonder- 
ful diamond drills capable of piercing at all angles, while cores are taken up 
and examined at every few feet of progress, shaft-sinking, and gold mining 
"generally is fast passing from a precarious lottery to a steadily profitable pursuit. 
?he value and probable efifect' of the diamond drills cannot possibly be exag- 
gerated. The next great revolution was the discovery that pyrites, which had 
been rejected as worthless, could, to a large extent, be utilized with great profit. 
Accordingly every important gold min^ has now appliances for roasting and 
crushing pyrites. Through the courtesy of Mr; Thompson, the able manager 
of the Walhalla mine in Gippsland, probably the richest gold mine in the 
world, we were able to bring, amongst other specimens, a sample of pounded 
pyrites ready for the amalgamating process. On this Mr. Dixon will, doubtless, 
have ^mething to say. The difficulty of dealing with pyrites is the large quant- 
ity of deadly fumes of arsenic evolved in the process of roasting. Tall chimneys, 
to carry those fumes for dispersal in the higher atmosphere, must be erected 
under heavy penalties, and the effect of the fumes on vegetation were very 
apparent on the side of a steep mountain, close to which rose the chimney of 
the great mine at Walhalla. Trees and grasses, within the influence of the 
fumes from the flue, were withered or dead. The Walhalla Valley, rich not 
in alluvial gold but in gold-bearing rocks, difi*ers essentially from the valleys 
between or at the foot of low, rounded, water-worn hills at Castlemaine, Sand- 
hurst, Ballarat and other places, wh^re scores of miles of alluvial soil have 
been torn and turned over after -a fashion which excites the astonishment of 
the traveller. We could not help asking if any approximate estimite had ever 
been attempted of the number of cubic feel of earthwork involved in all the 
^^SS^^S ^^^ re-digging by Europeans, and the re-re-digglng by Ohinsse over the 
gold fields of Victoria. Oar friends only looked aghast at the idea of so utterly 
hopeless an attempt. Our own belief is that a girdle of railway round the globe 
would not be more than the equivalent. Next to the skeletons of a burnt 
forest in Australia, the most awfully desolate of scenes, is made up of the 
grave-like mounds scattered as thickly as leaves of Vallombrosa over a deserted 
gold-field. As the mountains stood round about Jerusalem, so do they stand 
round the gold valley of Walhalla — real mountains and not water-worn hills 
such as are seen near the alluvial gold fields which first made Victoria famous. 
From first to last 50 millions of ounces of gold have been taken out of the 
soil, worth 200 millions sterling. No wonder if at Ballarat and Sandhurst 
great towns arose, and a vast city on the shores of Hobson's Bay, with the 
rapidity which is more a characteristic of dream and romance than of real life. 
Mr. Dixon notices that one nugget was found at Ballarat, which weighed 184 ' 
lb., and for which over jf 8,006 were paid. We do not know if he refers to 
'•the Welcome Stranger," found (at Dunolly, however) by two Cornish miners, 
just when one of them had been refused credit for a bag of flour and feared 
starvation for his family. The scene was • soon changed, as will be seen by 
the following details taken from Sutherland's "Tales of the Gold Fields**:— 
*• Deeson plied his pick in some hard bricklike clay around the roots of an 
old tree, breaking up fresh earth and tearing away the grass from the surface 
of the ground. He aimed a blow at a clear space between two branches of 
ihc root ; and the pick, instead of sinking into the ground, rebounded, as if 
tt had struck upon quartz or granite. * Confound it ! * he exclaimed * I've 
broken my pick. I wish I had broken it, if it had only been over some nugget.* 
A minute afterwards he called out to Oates, and told him to *come and see 
what this was.' It was a teass of gold cropping several inches out of the 
ground like a boulder on a hill. As each successive portion of the nugget was 
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disclosed to view, the men were lost in amazement at its enormous size. It 
was over a foot in length, and nearly the sams in breadth. The weight was so 
great that it was difficult for the two men to move it. However, by dint of 
great exertion, they succeeded in carrying it down the hill to Deeson's cottage, 
where they commenced to inspect their wonderful treasure. It was so completely 
covered with black earth, and so tarnished in colour, that an inexperienced person 
might have supposed it to be merely u mass of auriferous earth or stone. But 
its weight at once dispelled all doubt on that point, for it was more than 
twice as heavy as a piece of iron of the same size. 

" Great was the rejoicing among Deeson's family. The wife piled up a huge 
fire, and Deeson placed the nugget on the top, while the rest of the family 
stood around watching the operation of reducing the mass to the semblance of 
gold. All through the Friday night Deeson sat up before the fire, burning the 
quartz which adhered to the nugget, and picking off all the dirt and debris. 
This was so rich that, on being washed in the puddling machine, it yielded ten 
pounds' weight of gold. Meanwhile Qates had procured a dray to convey the 
nugget to town, and on the Saturday morning the two men set off for DunoUy. 
It was a ten-mile walk ; but many of the neighbours, having heard the news 
followed the dray into the township. * * , 

" They stopped the dray at the door of the London Chartered Bank, while 
the crowd grew larger and. larger. 

*' Deeson now stepped into the Bank, and, having requested see the manager, 
he proceeded to open negotiations with him by asking, * How much do you think 
you would give for a lump of gold a^ big as your head?' The manager, 
thinking the digger was drunk, ordered him away, and requested his clerk to 
see him to the door. But catching sight of the crowd outside, he stepped out 
and looked into the cart. The tone of the negotiation was altered at once, 
and the two diggers were politely requested to enter. 

* * When the nugget had been deposited on the floor of the banker's room, it 
was weighed, and the amount of pure gold was ascertained to be 2,26S^ ounces, 
or nearly two hundredweights. Thus, being nearly loo ounces heavier than the 
Welcome nugget of Ballarat, if was probably the largest piece of native gold 
ever found. Various accounts have been given of a still larger nugget having 
been discovered in Brazil over a hundred years ago. But this story rests on no 
good foundation, and even if it is based on fact, it has evidently been exaggerated. 
All the best authorities on the subject, therefore, set down the Welcome Stranger 
as the largest mass of gold ever discovered." 

We doubt if any such mass of gold exists in the soil of Ceylon, if indeed 
"payable quartz" for stamping exists. No better aids to the solution of this 
question can possibly exist than the specimens from Ballarat with Mr. Dixon's 
notes on them. 

We have, on this occasion, merely glanced at a few salient points on the 
characteristics and history of a substance and a pursuit, round which cluster more 
of romance and vicissitude than is connected with any other material substance 
or human enterprize. The subject is practically inexhaustible, and we hope ' to 
return to it in future issues. 

Since writing so far we have seen a letter addressed to the Australasian 
on **G3LD AND WHERE TO FIND IT," by Mr. C. F. Nicholli, an educated 
and observant writer, who has been a practical gold miner. It commences thus : — 

" Fascinating as all inquiries are into the origin of things, none are more so 
than the investigation of the origin of metals, more especially that of gold. 
Writing from memory, and therefore not giving quotations, I may say that there 
is gojd authority for affirming that gold is as widely disseminated over the world 
as any other metal, if not more so. I have seen as fine and rich quartz speci- 
mens from Wales as aay in Victoria. Gold has been found in the Wicklow 
mjuntaiiis, Ireland, on the Duke of Sutherland's estate in Scotland; and Hun-, 
gary; Austria, Spain, Russia, Mexico, California, and several other countries, not 
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tQ speak of Afxicit, hare or have had their goM*6elds. Silver can be extracted 
from the ocean, and gold has been found in the roots of the violet and the vine, 
and sometimes traces have been found of it under such conditions as lead to the 
conclusion that it must have been in the form or condition of vapour/' 

When attention was drawn to gold about a quarter of a century ago by the 
operations of Australian diggers in the sands of the Mahaoya, at Nuwara 
EUiya and elsewhere, we republished a phamplet by Professor Hopkins of Cam* 
bridge, in which the theory was propounded, not that gold was found in the 
roots of trees, but that the precious metals aggregated round the roots of trees 
and finally took the place of the roots, as particles of ordinary mineral matter 
replace wood in the so-called '* petrifaction '' process. This aggregation and 
replacement must . be regarded as processes subsequent to the deposition of both 
quartz and gold from water (should that theory be tenable,) and sub- 
sequently also, perhaps, to the tearing, disintegrating and finally aggregative 
effects of floods. But we are now dealing with phenomena of comparatively 
modern dates in geological history and action. The mention by Mr. Nicholls . 
of gold in a state of vapour reminds us of the theory of what we may call 
original deposition on our globe, and which recommends itself to our reception. 
We are justified by analogy in supposing that this planet was once what the 
sun seems to be now, a mass of gases gradually cooling and solidifying. The 
gases, in the .case of our earth as of the sun, included those of tne heaviest 
metals, gold amongst them. As the cooling and solidifying processes went on, 
it is to be presumed that the various metals agglomerated and settled in masses 
or strata, according to certain laws of affinity, attraction, magnetism, heat and 
pressure. The question then arises how much of the gold on the surface of our 
globe is in silttf as deposited during the cooling process, perhaps millions of 
ages back in time; or whether the whole of it has not been displaced by forces 
of fire and water : volcanic action and furious water floods ; again to form and 
aggregate under the • influence of magnetic and metamorphic agencies ? The en- 
quiry is not only curious in itself and in purely scientific point of view. There 
is a practical aspect of the question: that of the artificial production of gold. 
The transmutation theories of the dark agee were deservedly laughed at, because 
they were not founded on a knowledge of the true laws of matter and the right 
application of those laws. But, looking at the - advances made in the manufact- 
ure of rubies and even the diamond, he would be a bold man who ventured 
to assert that science may not yet discover an effectual and cheap mode of 
compelling the earth to release her stores of diffused gold, as well as inducing 
the sea to give up her wealth of silver. At present the problem is how to dis- 
cover aggregations of gold in other minerals or rocks, in such quantities and 
conditions as to yield appreciable returns for the labour and cost of mining, 
crushing, amalgamating, etc. Mr. Nicholls points out that but a small propor- 
tion of practical miners are able to give much help in solving the problems at 
issue. Mr. Nicholls seems justified in his blame of the Victorian Government for 
undervaluing their own great staple. He writes: — 

** A reference to the Intercolonial Exhibition essay on mining and mineral 
statistics, 1866 and 1867, is worth any one's reading, who is interested in the 
subject, as it brings all the known information up to date under review, and 
si^gests one great defect of the late Exhibition which, so far as it was possible 
in jm essentially gold-mining country, kept that industry in the background, and 
did in no way help to add to the mining and mineral statistics of 1866-67. The 
mighty intellects occupied in turning us into a nation of farmers without capital 
and manufactures without coal could afford to despise an industry that had made 
Victoria what it is, and employed and sustained, directly and indirectly, 60,000 
or 70,000 families, producing four millions' worth of raw material, of which three 
millions were distributed in wages and payment for tools and machinery, and the 
balance in dividends. The essay referred to will show that there are many modes 
of the occurrence of gold that were not generally accepted, and, when we remem- 
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ber that geolo^ts differ greatly on many points— *take, for instance the doubts 
about granite; is it a primary rock or not? is it the production of water or fire f 
take basalt, agreeing that it is volcanic, was it mud, and did it crystallize, or 
was it molten lava ?— >who knows ? Evan Hopkins says, mud, recognised author- 
ities say molten lava. It does not matter much, as either way it flowed out of 
the bowels of the earth and spread over plain and valley» thousandsi probably 
millions of years ago, filling in the ancient creeks and rivers, covering table-land 
and mountain, and concealing from us of today the leads, and gutters, and golden 
lodes of not only a time before history began, but probably before man was. The 
immensity of time is one of the puzzles, the slowness of the processes, the d^culty 
of comprehension. Sir J. Lubbock tells us geologists must recast their theories, 
and base them on a solid world, and the latest theory of volcanic hills is that 
the bed rock is not thrust up, making a hill, but that the ashes and lava from 
the rent in the earth's surface are gradually piled up and rounded as we see her* 
in many cases. But, as in most other things, nature does not work in one way 
only, and whilst in Moimt Greenock we have a hill, of that character referred to^ 
so in Wombat-hill, Daylesford we probably have an instance of where the bed 
rock was raised, and - the column of lava burst through the golden lead, and 
puzzled the miners for many a long day before they picked up the continuation 
on the opposite side of the solid pipe or column of basalt that had been -the out 
flow of molten lava of overwhelming mud. Spring-hill, Creswic, may be another 
instance of the thrusting up of the bed rock, whilst Moorookyle and others oh 
Smeaton Plains may have the deep leads underneath them undisturbed. These 
facts or supposed facts lead to the inference that when we find quartz pebbles on 
or near these basaltic bills, as at Mount Hollowback, in the Dowling Forest 
estate, the volcanic forces have burst through quartz drifts and thrown those peb- 
bles out with the ashes, leading to the inference of the existence of probably 
auriferous leads in the immediate neighbourhood, and where we do not hnd these 
rounded quartz or any other, to the existence of deep ground under the hills." 

The notice of volcanic forces bursting through quartz drifts and throwing 
pebbles out with volcanic ashes, reminds us of what we observed, during a jour- 
ney with a gentleman who owns large possessions on the banks of the Goulburn 
river (a great wheat region) beyond Echuca, a Victorian border town on the great 
river Murray. After driving over what appeared to be almost interminable park- 
like plains, on which timber enough was scattered to give pleasant shelter, we 
came at last to a rising ground, the manifest result of ancient volcanic action. 
After admiring the extensive view, w hich included a lake of waters collected in 
a vulcanic depression, our attention was arrested by the curious mixture of bright 
fragments of quartz with the dark lavas. We said to our friend, who was talk- 
ing of building a house on the eminence : " We are probably standing over 
a formation of quartz rich in gold." " Oh ! for goodness' sake," exclaimed 
the fortune possessor of 38,000 acres of fine, freehold property, "don't say a 
word about gold, or shoals of people will come in and tear my beautiful 
place into holes and heaps!" Our friend felt he had enough and he did not 
quite see with us that it was his duty to the colony to give it the benefit 
of such wealth as might be hidden in his soil. Those who know what the 
presence of miners on land involves, will not wonder at the objection of the gentle- 
man in question. Mr. NichoUs takes the position that although, quartz is always 
associated with gold, there are many quartz reefs barren of gold. He writes :-— 

*' We have more barren quartz reefs than auriferous reefs, and as far as we 
know more quartz reefs that pay handsomely at shallow depths than at great 
depths. At present it seems as if about a thousand feet from grass is our limit 
to in most instances payable stone, and yet there is no sufficient reason given 
to prove that depth has anything to do with the presence of gold in paying 
quantities or not, and if quartz is the matrix of gold, why should it not con- 
tinue if our quartz reefs do, as is well-known that they do in several districts, 
to unknown depths ? Gold has been found in granite, in diorite, sandstone, in 
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slate, and in basalt. May it not be true that our silorian rocks are impregna^ 
with gold more or less, and that though under special circumstances there is 
an accumulation of the* metal in occasional quartz reefs and dykes (as at Wood's 
Point), the denudation of immense areas of bed rock for countless ages may 
have had much to. do with the formation of our alluvial leads, helped by the 
breaking down of rich quartz reefs but not entirely dependent upon them. The 
processes of nature are not only varied but repeated over . an extension of 
time we cannot realize, and under the same as well as different conditions; 
hence the many puzzling facts that no one theory accounts for. I have seen 
nuggests taken from the Hard-hills, Buninyong, without a particle of quartz, look- 
ing as if they had been poured out of a ladle in a molten state on to the bed 
rock. The last gold I obtained was a working miner at the head of Cobbler's 
Gully, Cresick, consisted of a run of coarse gold and nuggets, looking as if they 
had undergone enorous pressure and grinding force, found on the shoulder of the 
bed rock, and a few feet deeper, packed against a quartz, reef that we could 
see no gold in, was 3 ft. of washdirt containing nothing but fine gold, as if it 
had dropped out of a quartz reef a few days before we discovered it* The 
coarse gold came from a yellow bed rock, the other rested on a white pipe- 
clay gutter, and crossing this gutter were several bands of hard greasy pipe- 
Clay of an inch or two in width carrying a good deal of gold. Here were 
three distinct deposits of gold all within a few feet of each other. Is there 
any theory that accounts for the facts ? I have taken out of the bed 
of the saltwater river at Gisborne and other places large flat pebbles that 
have in a single pebble contained a perfect miniature system of the five -Cluncs 
quartz reefs, and other pebbles showing in miniature quartz reefs of many 
diiferent kinds. What are we to understand by this ? Some of my scientific 
friends may expUin it. I can only record the facts. At Creswick and Ararat 
with all the enormous amount of alluvial gold taken out I hardly know of a quartz 
reef that is paying expenses. As Artemus Ward might say, * Why is this thus ? ' 

" What we do know amounts to this. So far as quartz reefs are concerned 
they may last to any depth and they may run out at any depth, both quartz 
and gold, or the quartz may continue and the gold give out, but when the 
quartz runs out the gold never continues. Some quartz reefs run with the strata 
and some across the combs of the bed rock. Some thin out at all sorts of 
depths, and some make again and some do not. Some continue well defined 
to great depths, but the gold runs out. They all vary in yield, but some con- 
tinue to pay and some do not. In the upper silurian bed rocks we have, as 
a rule^ small but rich reefs with some notable exceptions, like the long Tunnel 
Re^f, Walhalla; and in the lower silurian, as on oallarat, the main body of 
the stone is poor and the spurs from it are rich, and so on ad infinitum ^ 
which to some extent justifies the practical miner, who says of gold, * Where 
it is there it is, and you have to work to get it,' but we may do so with 
all the lights of ascertained fact, or go groping about here and anywhere in a 
costly and expensive bewilderment." 

He goes on to say that the unknown may be inferred from the known ; 
that there are belts of ascertained auriferous country and the richest and longest 
continued lines run north and south* Mr. Nicholls states :— 

" Whether gold travels far or not I think depends upon the forces brought 
to bear jipon it. If the forces are strong enough to gouge out the bed rock 
the fine gold will travel with the clay and debris as long as that force con- 
tinues. I have seem a flood at Clunes that carried a twenty pound lump of 
basalt rock half a mile, and that washed away a heap of puddled washdirt, 
but did not carry the gold fifty yards. As to alluvial deposits, I have found 
payable gold in the grass and black soil, and no payable quartz reef in the 
neighbourhood; I have seen gold in the black clay in Melbourne on the tup of 
the basalt, but what we know is that the east and west runs of gold pay out ; 
that the north and south runs of gold continue apparently so long as they twist 
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a^d tarn ^itlun theiMea of one qk more belts of aiuiferou^ countiy, as the Q^ififin 
Point lead did and as the Creswick, Kingston, andSmeaton leads ;ire now doing.^ 

Wherevei gold is found, the lines north and south of U shou],d be followed* 
The conclusion is staTtling, and will, we suppose, be disputed. It runs tixus:*-^ 

" In conclusion, permit me to say that all repcwrts based upon the yield of 
gold per ton are illitsive unless the cost of obtaining the gold is stated. . Returns , 
from Anderson's Qreek, Diamond Creek, Gipps Land, and Reedy Creek ?vould: 
surpass anything from the nei^ghbouring colonies if comj?iled in the same way, 
but * distance lends enchantment to the view.' There' is one test that may 
fairly be applied as between Victoria and any other colony. Let the. investor as- 
certain how many dividend' paying companies there are in Tasmania and New 
South Wales, or (what is the same thing) the percentage of profit on the total, 
investment in each colony, and I do not hesitate to say that whilst in Victoria 
we can show a profit of sixty per cent, upon our total expenditure for 1881,' 
that the neighbouring colonies cannot show any profit whatever on the total 
expenditure tor the past year,*' 

Our own opinion is tnat, in the other A.ustralian colonies as well as the gpldeii< . 
colony, far excelfence^ Victoria, the use of . the diamond, drills will develope; 
mineral wealth rich bf^yond experience or even imaginjition. 

As regards Ceylon, the question is: have leads of auriferous quartz yet 
been discovered, ricb enough to justify the introduction and use of machineryi_ 
for sinking shafts, including not only ordinary borers, but that true ** divining 
rod," the diamond drill ? The presence of one in Ceylon might give the country 
Artesian wells", where water is wanted, even if payable gold reefs failed to 
be discovered. 

V GoLp ifi Ceylon." — We are indebted to a correspondent signing 
" Cranit^ " for i\^ followinjg ;— ** A quick and inexpensive method of testing 
quartz is mucli needed at the present time. Here is • one : t£^e , a candle and ■ 
a blowpip^ . and apply the flame to the face of a promi^ng lump of quartz, 
concentrating the heat on one particular spot fqr three minutes more or less. 




Having fancied that the ardour tif the gpld-seekers ¥^as abating '^s6m'c,wtik _. 
have sent this note, and am in hopes It may give a fillip to their Sagging zeal.*' 

Queensland Pearl Fiq|iERias.»-»From.a report recently issued on the 
pearl fisheries of Queeddandby Lieutenant de Hoghtoe, : of). Jig^' Ms^sty's 
ship *' Beagle" we learn that ii firnsj are engaged ia» the trade in Torres 
Straits, of whom tfen have their headqnarters at Sydwyji ^eimpioyingi nearly 
ICO boats in the w{rk. The amount, of pearlnshell exported in 1878 was 449J 
tons, valued at f rom ;£6o,ooo tQ >g7<^ooo. . Ttienpnice of the «heU .fluctuates a 
good deal, ranging between £mo to 38o.|Ser ton. The. divers pdncipdily 
consist of Kanakas, Maories ; ^nd Malays, 91^^ some 20 white men being 
engaged in the operatioi^s, with a few Australian olacks. Gen^^y^9|^a]^9gi the 
divers make an excellent ^^ng,|of it, their earnings seldom being less than ;^ 206 
a year, While in very gpod- years, such as ^^^,.they have, l^4.knpwn jto; make 
;^340 each. Althougpjher^ are a good nuii^t:t^r of sharks in thesf^' seas, the loss 
of life on the part, of. the. pearl fishers is very, small, averaging about two per 
annum; arid it is a curious fact that' the *^Barks ahniM always. beat a retrfe^at as 
soon as the fishing operations i6tiiiamcnce.-^l^«o« Times.' 

Gold, GemSing and Plumbago in the We&tbrn P>ioviN<Sfe.— The' 
discovery of* precipus Mones in hew diistricts'^has led 'to increased activity in 
their Search, and as afforded ' emblbyiiienC, aftd a preiearioas means of living 
to ' 'a Jar^e ' number of natives bbth lii tKd Ratnaplira aiid Kalotara; Districts; < 
rHb law regarding the rights of 'Ae Crowh and the proper means to be' 
adopted to stop gemming^ on. Crown liinds baa for a long time been in atf 
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unsettlrt state. I lam happy, however, to be able to say'tlfet at last a partial 
remedy has been discovered by criminal prosecution under the 19th clause of 
the Ordinance 6 of 1846, relating to malicious injuries to property, and the 
wholesale depredations which were committed, by persons, not stealthily but in 
gangs of several hundreds, haVe now been checked. There is, however, no 
doubt that a special Ordinance is necessary, embodying the provisions cf the 
Proclamation by Sir Edward Barnes dated 9th December, 1826. Sir R. Myrgan 
stated in Council in 1872 that this Proclamation had still the force of law 
and was a very useful measure, but it has been found impossible to give effect 
to it; and as I believe that almost the only printed copy extent is iri my 
possession, I shall be glad if greater publicity can be given to it by printing 
it as an appendix to this report. {Pide B.) The discovery of gold in the 
neighbouring continent of India has re-opened discussion of the question whether 
gold in appreciable" quantities exists in Ceylon. For my own part, I have ' 
little doubt that it does so exist in the Sabaraganiuwa District pf the Western 
Province. . In 1869, when stationed at Ratnapura, I collected some gold from 
the stream which ran through the Government premises, and forwarded it 
throiigh Sir Charles Layard to Mr. Brough Smyth. That gentleman, whose 
opinion is authoritative, stated that the small pieces of gold were real "nuggets," 
and had not travelled far and that he had no doubt a careful search or pros- 
pect in the neighbourhood would be repaid. When visiting Ratnapura in the 
early part of this year, I procured some more gold collected ffom the same 
spot, and Sent it through Mr. W. Ferguson to Mr. Macdonald Cameron, atid 
the report of that gentleman was equally favourably. The attention of Govern- 
ment, I believe, has been already called to the necessity for framing rules to 
regulate and define the rights of private persons to gold found on private or 
on Crown lands, and it is not necessary therefore to say more on this subject. 
The Government has been successful in a suit taken before the Privy Council 
in appeal from the Supreme Court of Ceylon for the recovery bf a valuable 
tract of land containing plumbago at Pelbitigoda in the Kalutara district, and, 
as^ before stated, 37J acres of this land have been sold for 35,8^1 rupees, an ^ 
average rate of 968 rupees per acre. This would seem' to ishew that tlie plnmba'go 
i* of superior quaKty. — Mr, Saunders* Report for 18S0. * • 

QoLD ON THE NiLGiRis.— Assays of Kilgiri quartz were made by Mr* 
F. Claudet, Assayer to the Bank oi England: — 

ozs* dwts, grs. 
Thie best result was ... 3 la 12 gold. \ 

TK / u^^ •" ' ,'* "" f7?'- J per ton irf quartz. 

The worst result was ... o 10 gold. (^ ' ^ 

and .;. o 9 ; silver. J 

The other three assays were made by Messrs* Jolmson Matthey & Co., Assayers 
to tb«' Bank of England, and H. M. Mint:— * ,. 

ozs* dwts. '' •'■■• ' 

The best rwult ivas ... 3 / .' 5 ^old. V '^' ; ' 

do ... I ' ' ' 10 silver, f'" -^'' '^ '„,_/, 

V The wortt result was ,..0-256 '- • goM. >P«r ton of quartz., 

do " ... ' o'loo silvier./ ' ' 

Mr. C. Harvey saw some of the quarts from these hills in England, and said, 
that it was some of the best stone he had seen from India. I have, been shewn 
the results 0^ panning pounded quartz^ and of.i^and in the rivers, near these 
reefs, and also in one case of the surface soil, on a very reefy looking bit, 
cpntiguons to a reef; and the results, judging, from what I have seen in other 
places^ were simply splendid in every mstai<:e» I have also been shewn several 
veiy.fine. specimens of goW that were taken from these hill reefs. With the im- 
i?»<en$Q natufal advantages tjiat thcrf ate qn frhese hills, in point of climate, water, 
position, and local labor, it is a wonder that the investing public have not 
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been induced to tim^ thQ% attexftioa .to th^se gfi>ft», or ^at our w^0i^ Austra- 
lian cousins have not paid us a visit.' When once this new industry is started 
up here, — and sttrely some one will be' enterprizing enough to try it soon, 
ho^j«ever slow they may be in getting results in the Wyoaad, — it will give a 
tremendous impetus to eveij branch of work up here, and it would not be 
long before we had ike train running up to Coonoor, with or without the help 
of Government— ^<?r., Afadms MaiL 

Gold in Ceylon.— Interest in our quartz reefs will be revived by intelligence 
reqeived from England. Samples amounting to one-fourth of a ton of quartz 
froiji^ . Rangboda Estate in the Ramboda district has been found, on analyses 
by the Assayer to the Bank of England, to contain as muc h as two ounces of 
gold to the ton. A further large sample from the same locality is now on its 
way.Jiome, and, if the test prove equally satisfactory, no time will "be lost in 
commencing mining operations. TTie enterprise could not be begun under better 
auspices, and we have not the slightest doubt that when capitalists realire the 
facilities of readjr transport ahd cheap reliable labour as well a^ of healthy 
climate which exist in Ceylon, that not alone in respect of gold-mining wift 
British Capital once again begin freely to seek investment in the country. Our 
new products — tea, cinchona, cocoa, rubbers, &c. — challenge attention on all sides. 

MiCA.— A German manufacturer of mica wares, Herr Raphael of Bresla^, 
now makes mica masks for the face^ which are quite transparent, very liglit, and. 
affected neither by heat nor by acids. They afiEord good protection to all workmen< 
who are liable to be injured by heat, du$t, or noxious vapours, all worker^ with 
fbre, metal and gl^ss melters, stone masons, &c. In all kinds of gnndipg and 
polishing work, the flying fragments rebound from the arched mica plates of the 
mask without injuring them. These plates are fixed in a metallic frame, which. 
is well isolated by means of asbestos, so as not to be attacked by heat or acid. 
These masks a^lovf the turning of the eyes in any direction, and, as against mica 
spectacles, they afford the advantage of protection to the whole face. In certain 
ciees, the neck Aud shoulders may also be guarded by a sheet of cloth impregnated 
with fire-proof material, or by asbestos sheet, attached to the mask. The interval 
between the mica and the eyes allows of worknien who have poor eyesight wearing 
spectacles, and of workers with fire or in melting operations wearing coloured glass 
spectacles under the mask, without fear of breakage of the glass mica being such it 
bad conductor of heat.— -fl^owe Paper, . 

Test for Gold. — ^In the present great search for gold in Ceylon the following 
test, taken from the PubKc OpinMn, will be read with interest : — ** There is a 
simple method for the detection of gold in quartz, pyrites, &e., which is not 
generally desibribed in the mineraldgical text-books. It is an adaptation of tlie 
well-known amalgamation process, and serves to detect very minute traces of gold. 
Place the finely-powdered and roasted mineral in a test tube, add water and a 
single drop of mercury: close the test tube with the thumb, and shake thoroughly 
and for some time. Decant the water, add more and decant repeatedly, thus 
washing the drop of mercury until it is perfectly clean. The drop of mercury 
contains any gold that may have been present. It is therefore placed in a small 
porcelain capsule and heated until the mercury is volatilised, and the residue of 
gold is left in the bottom of the capsule. This residue may be tested either by 
dissolving in aqua regia and obtaining the purple of Cassius with protochloride 
of tin, or by taking up with a fragment of moist filter paper, and then fusing 
to a globule on charcoal in the blowpile flame. It is being shown that gold 
is much more universally distributed than was formerly supposed. It has recently 
been found in Fulton and Saratoga counties. New York, where it occurs in pyrites. 
It has also been discovered in the gravel of Chester Creek, at Lenni, Delaware 
County, Pa. In one of the Virginia gold mines wonderful richness is reported 
160,000 dols. worth of pure gold having, been taken from a speck, of three 
square feet." 
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INDIAN GOLD MINING ANE> ITS PROSPECTS.* 

QUARTZ OUTCROPS OF TRAVANCORE. 

First, then, in poini of time, we have the report of the committee ap- 
pointed by the Indian Government on December I4tb, 1832, to examine the 
gold mities in the Zillah of Malabar* They allnde as foUoWs to the geological 
features of the country: — "Nearly the whole of the ^roVinoe of Malabar except 
that part immediately along the coast consists of lofty: mountains covered with 
dense forest or thick 3uu|;le. The principal chain more immediately connected 
with the present subject is formed of the Koondah and Moor Koorty Hills to 
the south-east of Calicut, the Nilgiris to the east and the Wynaad mountains 
to the north-east. These send off numerous lateral ranges, between which are 
deep valleys, in most places, closely covered with fcrest. The most extensive 
of these is that of Nellamboor, including nearly the whole of the fernaad Taluk, 
bounded on the east by the Neilgiris, on the north, by Wynaad, on the north- 
west by a lateral range running south from the Ghauts called the Wawoot hills, 
md on the south by the Koondah and Moor Koorty mountains. From these 
on all sides innuinerable mountain streams descend, and meeting near Nellam- 
boor form the Beypore river of considerable magnitude, which falls into the sea 
a'bout eight niiles to the southward of Calicut. In the mountainous districts of 
Wynaad, streams in 'the same manner descend through every valley, and J unite 
into la^er rivers which fall into the Cauvery -in the Mysore and Coiinbatorfr 
Countries. The whole of the mountains above metioned seem to be of primitive 
formation. In the Nellamboor valley, so far as the observations of the com- 
mittee went, the prevailing rock is gneiss, * kind of stratified granite. Above 
this in most places is a species of clay-ironstone, which from its softness 
enabling it to be cut into the form of brick for building purposes, received 
from Dr. Buchanan the name of laterite. It is what geologists caU the over- 
lying rock of the whole country, between the Ghauts and the sea to the west- 
ward, and many of the smaller hills are formed of it. When first dug it is 
perfectly sextile, but on exposure to the heat of the sun and to the weather it 
becomes of considerable hardness. So far as the gdld mines are concerned it may 
be considered to be a deposit formed in the lapse of ages, from, the gradual 
disititegrations of the immense mountain mass^is in the neighbourhood,, in 
wMeh process patt of the precious or* may be supposed to have been wiorktid 
over along with the earthy particles. However this may be it is .oertain that, 
^d etisfes more: or less abundantly in the ly^hpU of the country ozi, the western 
side of t\i& Ghauts in e^ery stream which takes its rise. from the Koondah,. 
Neilgiri, aaxi/ Wynaad nonntains* and in the ^ai^s jof the sea-stiore along the 
wJH)le ol south Malabar it is throughout in the i^m of minute ,graips." 
/. Farther: on ior the same report th^ comi^ittee in allu^iPg.tQ the\geological 
Cprmatit^nt of .-the country in the. nieighbourhopd of Ui^ Beypojcft river, near Mam t 
boot, say^A-^.thd siipcrstifttwn comi^ of sand and g^ayeU below, wWch, , a^^ large 
aodples of quartz and gfteiss." ....'*. 

Ut* BBouffh Smy.th, in his repQrt oa Wynaad/ geld fields, alludes to the 
WWbgy .'of the gold diatjript u follows; — " The granatoid schists or the grleissoid 
ipckaof thesoaiih-east Wynaad. aw, it is pasobablp as, will be shown hereafter, 
oaly oomjdotely ihetamorpfhosed sedimentary §tra4;a. . The i^inefals observable are' 
f«l^r« quac^z) hornblendc,^ rnlQa, talc, chlorite, .pj^okrite, and magnetic iron. 
Thj& ordinary foliated rook usually massiv^. or coiQpo^ed of thin impact layers 
of ^uftFti and felspar or of quartz and hornblende. M^netiQ iron takes the 
place of one or other of these constituents or acconapanies. them in some places ; 
aad at, and. in the neighbourhood of Marpanmadi, North peak, magnetic iron 
is largely present in the rock, the decomposed surface stone exhibiting layers, 

t ■ I ' " ^— :— ^ ' ' : r ; 

* By, J- MacdonaUJ, Cameron,. Fel. Inst. Chem-, iJiC.s., etc (late Assistant 
in the Chemical Laboratories of the Royal School of Mines^. 
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and reniform^ and ncxtdlar masses of sesquioxide of iron. Some specimens are 
composed almost entirely of quartz and magnetic iron, and in others the iron 
occurs with qurtz and felspar, and again there is a variety composed of trans- 
luceni quartz, maganetic iron, and an asbestiform mineral resembling iron 
amphiboJe." 

' Again, Mr. Oliver Pegler, ia his report on the Wynaad gold fields, alludes 
to the geologic characteristics of the district, as follows :— "The range of mountains, 
on which is situatad the Wynaad district, is of very ancient date, belonging to 
the Palteozoic period, more especially to the Silurian formation. The highest 
peaks of the range, as in the neighbourhood of Otakamunde, are formed of 
hard dense dark ciystalline rocks of the metamorphic series of granites and 
syenites, the nione nssile varieties of which are also here present, and are softer, 
and, having thus yielded to the disintegration and denudatiqn of time, have formed 
the valleys and dells adjacent to the peaks. These softer rocks are of a 
much higher colour than the harder granitic crystalline formations, and give a 
reddish brown appearance to many portions of the surface of the country. 
Before leaving this portion of the Neilgiris for the more auriferous districts of 
the Wynaad, I may observe that the whole of the formations are impregnated 
with black magnetic oxide of iron, which after a shower appear as black sand 
on surfaces where the rain- runs over in streams of water, and this is very 
noticeable along the roadsides." ' . 

I have, now, 1 think, quoted sufficient from the reports of these si^eral 
authorities to show what are the geological and lithological features of that 
gold zone of which in view of recent discoveries, the Wynaad may be con- 
sidered as forming the centre. The commission of i88« and Mr. Brough 
Smyth agree that the leading rocks of the Wynaad and Nilgiri districts are 
composed of granatoid, schists, and gneiss rocks, and as a consequence there 
can be no divergence of opinion as to the mineralogical constituents and in- 
dustrial products of these rock outcrops, but Mr. Pegler says the range of 
mountains upon which the Wynaad is situated belong to the Silurian formation 
of the Ptilaeozoic Period, though he admits that the highest , peaks of the 
range are formed of hard, dense^'^dark crystalline .rocks of the metamorphic 
series of granites and syenites. This is somewhat conflicting, but the weight 
of evidence as regards' the lithological ' characters of the Wynaad places it in 
the "metamorphic system, and hypozoic period. We shall now see how far 
the characteristics of the Wynaad district agree with those of Travancore. 
The Ghauts as they pass southwards through the Utter country send out< as 
in the Wynaad, numerous lateral spurs or side branches between which there 
are deep valleys or gorges covered with dense jungle, and in a region with 
such an abnormally high rainfall there are consequently numerous streams which 
have cut through the country rock in some places to considerable depths, laying 
bare its structure for the eye of the geologist, and gathering strength from 
their innumerable tributaries, every yard traversed they form rive?^ of no 
mean dimensions ere they lose themselves in the bosom of the Indian Ocean. 
The height of these Ghauts varies from 1,500 to 5,000 ft. oocasionally 
forming comparatively gentle declivities, but as a rule they stand out in. 
bold escarpments, perpendicular to the horizon. The escarpments usually 
face the west and south-west, the points from whence come the annual mon- 
soon rain-storms. The most prominent are the Ibex Hills which arq 
passed on the left of the district road proceeding southwards froni Augustier 
estate to where the riVer is crossed at the foot of Auldbar estate, and also oa 
the opposite side of ^he same river to the left front of the superintendent's 
bungalow. A still bolder and more prominent escarpment, however, is to be 
seen in the southern portion of A^samboo district below Retreat bungalow. It 
is . almost perpendicular and several hundreds of feet in height, and the river 
W^ic^ lipw washes its base has doubtless been an important factor in giving 
risp, ai any* rate, to a portion of its present Contour, for, here a deep gpUy 
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has been formed, and the -rooks on the opposite side of .the stream, which are 
of the same series, show eWdences of having once been part of this precipitous 
mountain mass. . 

: As. the geology of Trarancore has up to the present, 1881, been very little 
studied, and, so far as I am aware, its palaeontology less so few, . if any, 
fossils have been found, especially in those strata which flank the upper portions 
of the Ghauts, consequently considerable difficulty presents itself in deciding 
whether many of its schists belong to the Palaeozoic or Hypozoic periods. AU 
that the geologist has at present to guide him is the lithological character- 
istics, and these, so • far as I have ^ea able to decide, place the various 
strata of which some of the lower ridges and square are composed, and many 
of those thiat constitute the higher peaks .in the metamorphic system, and 
within the Hypozoic periods 

The Government committee of 1832 found the prevailing rocks of the . 
Wynaad and surrounding districts to be gneiss and a species of clay-ironstone 
called laterite. Now anyone. who for such a short period of time has sojourned 
in Travancore could not fail to be struck with the presence of this latter ' 
rock. Nearly all the houses and offices of the common people, and the 
bungalows of even the well-to-day natives and Europeans are built of it. It 
will also be seen from what I bikve quoted of Mr. Brough Smyth's report 
that he says the rocks of the Wynaad district ate "granatoid schists or 
gneissfeid rocfcs ;" and Mr. Oliver fegler also admits that " the more fissile 
varieties " of the metamorphic series . are present, '^ and are softer, and having 
thus yielded to the disintegration and denudation of time have formed valleys 
and dells adjacent to- -the peaks. These softer rocks are of a much higher 
' colour than the harder granite and crystalline formations and give a reddish brown 
appearance to many portions of the surface of the country. " 

Who that has seen those parts of Travancore which has been converted into 
coffee gardens has failed to notice the soft gneissic rock studded with 
small nodules of quartz, varying in size from that of a pea to that of a 
walnut, and which, when exposed .to atmospheric influences, have had their 
felspathic constituents decomposed, leaving the quartz scattered over the ground? . 
This soft gneissic rock is essentially the rock to whose decomposition, through 
the lapse of .ages, the coffee soils of Travancore are due, just as surely as it 
is the source of those of the Wynaad and Nilgiri districts. Where the rock is 
impregnated with a- large amount of ferruginous compounds the resulting soil has 
a yellowish or reddish-yellow colour, and where these iron compounds are 
absent in the under-lying rock the colour passes to that of kaolin or potter's day. . 
ChemicAl- and AietaiiurgUal Labomioryt Limg-sireei, E* C* — Mining 
Journal, — Madras Mail, . . 

., ^ \^EARL FIStoNG IN THE TORRES STRAITS, 
,, '. (By "fhe Vagabond'' in the Australasian^ 

' With the exception of some parts of Otago, iTorres Straits is the most inhos- 
pitable place I have visited in the world. During my enforced detentions at 
Thursday Island, I much wished to examine the workings of the pearl fisheries. 
I should like to visit some of the "stations" and describe the strange phases 
of 'life- thereon, I desire, above all, to give reliable information and statistics 
relating to this industry. So with the assistance of the Professor, I issue a 
circular letter to the proprietors or managers of all the stations,- asking for 
particulars which I consider would be interesting to the public, and hintii\g that 
It is my desire to inspect some of the stations, although the time at my disposal 
prohibits my visiting all. This may be said to be fishing for invitations j per- 
haps I niean it in that light. It is the same sort of letter which I had de- 
spatched from Townsville to all the sugar . planters in the district, and to 
which, in most cases, I received full replies. I also received pressing requests 
to visit many of the plantations and see how the Kanaka labourers are treated. 
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This, as I have stated, I take to be a proof that the mana^^rs And owners 
consider that they have nothing to conceal from the public, How is it in 
Torres Straits ? I receive only one reply to my letters, and not* one single in- . 
dividual amongst the pearl -fishing **bc»ses,'* whom I meet at the store or the 
hotel, has the courtesy to offer me a sail in his boat, or invite me to visit his 
station. I apply to officialdom for information, and it is not supplied to me. ' 
I have travelled in many lands, and never had sucb discourtesy shown to me 
as here. There must certainly be a reason for this. One peairlfisher informs - 
me that my advent and the letters I send have created quite a scare Jn the'. 
Straits. " A few of us held a meeting, and we decided that it should be . 
generally understood that we would not answer your letters, and: that you shoulid 
be kept away from the stations and fishing grounds." "But why send me to- 
Coventry in this way ? " I ask, astonished. " Well you see, you have the re- ' 
putation of writing strongly, and we don*t want to be stirred up. Personally, 
I am very pleased to meet you. Let's have a drink." I decline thjssolatwm i 
to my injured feelings, and at once set to work to find Out what there is to • 
conceal in the working of the Torres Straits pearl-fisheries. 

Melbourne capital and Melbourne interests are largely represented in the . 
sugar districts of Northern Queensland, The pearl-fisheries in the Straits have 
been established by, and are essentially in the hands of Sydney firms. There 
is a great difference in the public opinion of Victoria and New South "Wales. 
Outspoken journalism is not relished in the sister colony. But that can hardly 
account for the treatment I receive in the Straits. Little by little I find out:; 
what is the evil on the pearl-fishing stations which it is hoped to hide from 
the world. Standing at Burns, Philp & Ca's store, talking to gentlemanly cap- • 
tains, who have just come ashore from the elegant yachtlike bdats anchored m 
Port Kennedy, I see case after case of spirits carried down to their dingies. 
Extra preparations, perhaps, are now being made for the Christmas holidays,' 
but all the year round the stores of a fishing station include an abnormal 
amount of liquor, which is supplied to the hands employed, divers and <irews 
of' the boats. 1 am told on good authority that the amount of drinking on ' 
many of the stations is something frightful. Many station stores are only prii. 
vate grog-shops. The crews of different boats buy cases of liquor from their i 
employers, meet at soij(ie_ island, and have a day's debauchery, as regularly as • 
some English artisans keep Saint Monday. Prink is the curse of the Straits, 
and an act ought to be passed prohibiting any strong liquor being supplied to 
the Malays and the islanders employed in< pearl-fishing. It is bad enough to- 
see Malays and Polynesians come to the hotels here and get bottles of grog, 
with which they retire into the bush to get drunk and quarrel amongst them- 
selves, the knife occasionally being called into play, but on the lone, islands in • 
the Straits, supplied with cases frotn the station stores, lam informed that there i 
are at times veritable scens of Pandemonium. The loss to employers in this^' 
waste of time is of course very great, but the custom of . supplying rncn witbf. 
liquor for an occasional spree 'Sprang up at the oemmehcement of the pearl-, 
fisheries. Employers argue it is beftter to give the ' men liquor and let thcbi ^ 
have their saturnalia over- on- the- station or sotne lone island, where, when it 
is over, they will set to work again, than to let them go to Thmrsday. Island - 
and spend their money at the pubs there, with the difficulty of gettine theni! . 
back* to the scene of their labours. Liquor, it is said, these men> wifl .h^ve»>i 
If one employer attempts to run his bbats on Blue Ribbon principles, the men : 
leave him for others where there is periodical gioc and a spree. There is no' 
doubt, that, to counterbalance the loss of time, a large profit is made out of 
the sale of grog to the men, and that many of them, by drinking up their wages, 
are. kept from leaving. Some employers, I daresay, are heartily sick of the 
system. They should arouse public opinion and a bond should be signed by 
every owner and manager that no> strong drink should be supplied to their handsi. 
Until 18;^ the islands in Torres Straits formed an AI»tia for European 
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"beachcombers," ranaway sailors, discharged Polynesiaie, and Malays. Thejr 
worked a little at bSche-deriner fishing, and spent their earnings pricipally in 
grog, which was ' supplied to them from Cooktown and Thursday Islsmd free 
of duty. The majority of the pearl-fishing stations thus also obtained liquor at 
a cheap rate, and so the evil, which is now the curse of the Straits, grew up. 
In 1877 ^'* Chester sug|[ested that he should be appointed a deputy-commis* 
sioner for Western Polynesia, so as to exercise supervision over the b^ch-conibeis, 
and he was accordingly so appointed by Sir Arthur Gordon; but iji 1878, on 
the proposal of Mr. John Douglas, then Premier of Queensland, the "maritime 
boondanes" of that colony were quietly "rectified'* on the sbssumption that 
police authority) might be exercised Qv«r doubtful characters in the Straits. The 
Queensland shores were then some 6q miles from New Guinea. . Now Queens- 
land's boundary comes to within four miles <jf the New Guinea coast. . The 
boundary line runs northward outside the Great Barrier Reef to Brumble Bay; 
thence westward to Saibai and. Talbot Islands, extending for half a degree within 
a few miles of the New Guinea shore; thence extending to 138 deg. long, east, 
and running south into the Gulf of Carpentaria. It will be thus seen that Queens- 
land has possession of Torres Straits, the toll-bar betWeen the east and the west, 
the Indian and Pacific Oceans, a highway of yearly increasing and iraportani 
commerce. With this annexation the days of cheap grog in the Straits were 
ended. The measure, which Mr. John Douglas innocently or artfully described 
as one merely of moral expediency to provide for proper police surveillance of 
the Straits, has not only proved to be one of the greatest importance toithe colony in 
giving it entire possession of the Straits, but has alio added many thousands of pounds 
to the Queensland revenue. The 60 or 70 boats engaged in the bSdke-de-mer trade, 
sailing out of Cooktown, cannot clear out with bounded spirits as formerly. The 
customs receipts at Thursday Island have been swelled to an amount which, 
makes this a hrst-class port. The protection policy is so fully, carried : OAijt that : 
a schooner which sailed up from Sydney the other day was charged. £1 ios» 
ad valarem duty for the fiixed pump on board connected with the. diving-^aj!. 
This is as much part the vessel as the sails and ropes^ But the revente of Thursday . 
Island is principally derived from the duties on ^strong liquors^ imd the sooner 
there is a falHng-aA* in this respect the greater will be the direct and indirect - 
moral and material benefit to all concent in Torres Straits. 

Afar off I survey the stations in Torres Straits, but, ** boycotted'* as Jam, - 
I cannot visit them. It makes me mad to see the boats come sailing in and . 
out whilst I am detained on dry land* The only craft for hire belongs to 
la^pcr, the Malay, and his charges sxe exorbitant. Mac should have a boat of 
his own for the benefit of visitors. There is one small station on Thursday 
Island itself which ^ I am enabled to visit. This belonfis. to Captain Ed^waid 
Parkyns, lineal descendant of the Saxons who found the body of Rufus the 
Red in the New Forest, a Winchester boy apd grand old vejfceran. His hair., 
and beard ai^ si}vei[ed, but he is hale and hearty as men half his years.. Not- 
at all of the " Father William " type is this Hampshire skipper. He never led : 
such a stupid, inane life. He receives me heactily^ and answers all my queslabocB^ 
He has been a long time in the Straits, and knows the pearl^fisfaeries ■ fromr 
their conimieiicement ; has now four boats, and 28 men employed.' As usuiaL on 
all' tfa^ stations* the nationalities are mlxedrr^all sorts of Malays and all septs of 
Kanakas.. The Loyalty Island boys arts the best; those from Mare pref ersted^ 
Rotamah boys were the best in the old days, . but they cannot be got now.' 
Wages avefage £2 los. a mouthy but the divers aiso get paid according to the' 
take, and earn very large sums. Grog is -the ohly thihg which prevents boat^> 
being worked profitably. Each boat should get at least seven toi^ of shell a 
' year to leave a margin over expenses. Price in Sydney over £ 1 30 to £ 140 a 
ton. Thus Captain Parkyns. The only gentlentan who has the CQUrte&y to 
reply to my letters is Mr. Pearson, the Manager for Captain Tucker, of Sydney^ 
who owns Goode Island. This station is situated three miles from Thursday 



Digiti 



ized by Google 



0C»QD AHD OfittS. M 

Island, north by west. There are five dwelling-houses on Ihe island, and five 
large stores. A sea-wall runs in front of these. There is a wharf 350 feet 
long from the Shore to' deep water, and a patent boat-slipi which can take up 
a vessel of 30 tons. Two large paddocks for sheep are securely fenced. Thirty 
thousand coconuts have been planted on the island, and the planting is still 
going on at the rate of 250 a month. Seventeen boats and one tender are 
employed in connexion with this station. Once a fortnight the tender goes oUt 
to the boats fishing on the reefs and collects the shell : 140 men of various 
■ationalties are employed. Mr. Pearson prefers the Malay and Manilla men'. 
The take of pearl-shell per year is about 160 tons, value in Sydney about ^140 
a ton. Mr. Pearson says: — "Annexation will not affect us at aU in the Straits. 
New Guinea natives will not work away from home", although I believe they 
will work well on their own coast. Some have been tried in the fisheries, but 
the experiment did not succeed." 

When one reads of the improvements carried out by private enterprize on 
Goode Island, and sees that on Thursday Island absolutely nothing has been done 
for the public good, one is apt to query the benefit derived from the sway of the 
Queensland Gbvernmeat in Torres Straits. I have given one sample of a station, 
but on the surrounding islands the stores and habitations are, I am informed, 
all of a superior order. The storing, sorting and packing of the pearl-shell is 
the principal work on a station, which otherwise acts as a warehouse for provision 
and grog. At most of the stations, stone or wooden wharfs have been con- 
structed, and in some instances tramways and slips have been built. It is 
estimated thaf 170 boats are employed in the pearl-shell fishery in the Straits. 
I am told " the vessels in use are' probably the finest and best found an4 
fitted of their kind afloat ; they range from to to 30 tons capacity, are excellently 
built, carefully equipped, splendidly handled, and are a credit te the colonies.'' 
Sydney capital is mostly employed in the pearl-fishery. The tax paid to the 
Queensland Government for occupation of each station is ;^5 a year, if 6 a year 
for each boat, and ;^ I a year for each diveir. This, with the indirect conttibutions 
to the revenue through the consumption of spirits, &c., proves that the pearl-fishery 
pays its fair proportion of Queensland . taJcation. There is a difficulty now iS 
obtaining good sites for stations. All the best islands are occupied, and on 
many there is a great want of water. Good anchorage and landing-places 'are 
required, and most of these are pre-emptied. It is held to be ^sential that a 
station should be within easy distance of the fishing-grounds and of Thursday 
Island, so that the boats can be readily r^ched by tenders and "the' sheUw 
despatched to the port. I thiWi it possible that a small stekufter visiting all 
the fishin^grounds would be an improvement on the present' system. 

There is no mistaking the importance of the pearl-fishing industry in Torres 
Straits. It gives emploimaeht to some 1,200 persons, and supports the commerce 
of Thursday Island. The b^che-de-mer boats, between 60 an!d 70 in number, 
mainly belong to Cpoktowti. The Chinese merchants there buy up this fish, 
and give a betfer j^rice &aii caii be obtained on con^ignmei)ts sent to Singapore. 
It is some years since the practice of diving for pearl-shell was abandoned. 
The resources of sciencte iiave ' simplifiied the mode of opei'ation. Diving-dresses 
and air pumps are now einplo3rea, vMch means that increased capital has to 
be expended] The cost Of irorking a p^arl-fishing stattion now is double what 
it Was ten years ago. Thete are mgre 5tation$ and more boats employed; yet 
the fake of shell is no larger than it, i^ras *y ears back. This means that somi 
men made very large fbrtunes in the early days, «ti& that some are losing 
money now, for with the present appliances there ought to be a large increase 
in the returns. I read that '"the shell ' can now be traced from the shallow 
waters of the shores, where formerly it was only possible to Te<iover it by 
swimmers, tO the deep waters of the Sttaits. The bulk of the pearl shell is 
now recovered -from 13 to 15 fathoms of Water. The^ area of distribution has 
been found to be very extensive. Pearl-sfadl lias been txaced all aioig the New 
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Guinea coast, across the Straits and the Arafura Sea, and eastward from New 
Guinea to New Britain and the Solomon/' There should be promise of a 
permanent and lucrative future for the trade ; but all the old station-holders 
grumble. It is certain that now-a-days a great deal of capital has to be expended, 
and that the returns do no more than recompense the time and tact necessary 
in supervision. There are no rapid fortunes made as in the days when shell 
was worth j^200 a ton and expenses, were slight, naked divers fetching up the 
spoil from the deep, risking their lives at every plunge. Now the divers walk 
along the bottom in the latest dress, ugly enough to scare away all sharks an^ 
devirfish. They now, too, know the value of the pearls, and, should any choice 
ones be discovered in the shells, there is little chanc6 of the owners of the boats 
getting them. But the old hands grumble principally, I think, with the hope of 
keeping away competition. You may take up a good station on an island in the 
Straits; and in that respect have great advantages over your rivals, but the 
waters and reefs are free to all. . Rival fishing boats can anchor side by sidej 
and often do so, and when one strikes a new patch of good shelf there is often 
considerable ingenuity, displayed in endeavouring to deceive all other comers. 
The pearl-fishery now is certainly not the good thing it was to a few Sydney 
capitalists, but a great deal of money is now circulated amongst the many in 
Torres Straits, and the industry is not by any means played out. 

Gold in Ceylon. — We have within the last few days had a second visit 
from Mr. Harvey of Australian goldmining repute, who called here on his way 
'from Melbourne to Southern India with a party of miners from Victoria, whose ' 
services he jias secured for one of the Wynaad Gold Companies, with which 
he is connected. His visit to the gold fields of India will be brief, probably 
for not more than two months, as he has other. work in view elsewhere. Mr. 
Harvey has not changed his opinion of the value of the auriferous deposits in 
Souih India. He continues to speak of them as formerly, as being of a 
varfed character — a portion exceedingly rich, a portion of indifferent quality, 
and another portion as likely to prove worthless. The great difficulty in the 
Wynaad is the absence of good roads, and Mr. Harvey is decidedly of opinion 
that a much smaller percentage of the precious metal will pay in Ceylon 
than in India, in consequence of our having such excellent roads in all direc- 
tions, thereby lessening the cost of transport, and facilitating access to any gold 
reefs that may be discovered. During his recent stay in Colombo this gentle- 
man examined a large number of quartz samples submitted to him, the produce 
of different districts, and although the greater portion of these were pronounced 
by him as cold and valueless, there were others which immediately struck him 
as giying promise of some .practical results. These samples bore a strong re- 
semblance to the gold-yielding quartz of Southern India, having that peculiar 
colour about them which betokens the presence of ore of some kin4« in many 
cases ^sulplii^r ,>yith appearances pf copper. But of course an .epcam^^ation with 
the. eye is ,not sufficient to prpnounce upon the probable value of a small 
sajmple, and whei^ Mr. ; Harvey was requested by one Colombci, fijrm to pay. 
a visit to a • district from which a very promising sample had been taken, he 
pointed out the necessity first of a further exploration of the locality, so as to 
expose a certain depth of the reef, to enable him to come to something like 
a conclusion on the subject. Mr. HBxyey left by the Bombay steamer for 
Tuticorin whence he will proceed to the Tambracherry estate, for which pro- 
perty he is chiefly acting, and for which he is taking the miners engaged in 
Australia. During his absence of six weeks or two months, explorations will 
be made in several localities with a view of enabling him, on his return in 
February, to give something like a practical opinion on the value of the samples 
raised; and we may add that Mr. Harvey thinks it extremely ; probable that 
gold may be found in Ceylon which, with our advantages, may . be worked . 
to a ppfitabM. awcuntr-f/pcal " Times." ^ . 1 .. •. . >. . 
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GEOLOGV AliTD MINERALOGY OF THE BASIN OF UVA : ' 

GOLD, MARBLE, PLUMBAGO, AND IRON OKE. 
FEKRUOINOUS PROPERTIES OF ITS ROCKS AND SUITABILITY FOR TEA, &C. 

Sir, — By parcel post I send you samples of various minerals obtained in 
a short exploration of the hydrographical basin of Uva, and would be very 
pleased to have your opinion upon them. 

The gold, you will observe, is imbedded in sehlorite schist^ where I had not 
expected to have met with it in such large quantities. Whether it be prevalent, 
or is only sparsely distributed in this class of rocks, I aim unable yet to say. 
The other minerals, with the exception of the marble. I may state, are not partial 
deposits, but extended over a wide extent of distrtct, and I am of opinion that 
in this peculiarly formed basin lies a considerable amount of mineral wealth, 
requiring only roads and railway communication to open up and develop new 
and important industries in the island. 

I regret that I have been unable to procure in Ceylon the necessary 
materials for polishing the marble ; consequently, I have only been able to 
operate upon it as far as to enable me to perceive that it is capable of receiv- 
, ing as brilliant a polish as the famous marbles of Sicily and Carrara. By • 
leaving it, however, a few minutes in a basin of water, and then holding it 
at an angle towards the light, you will be able to realize the same effect ti 
would exhibit on being polished. 

The patana hills, for the most part, consist of trap rocks, and, with the 
exception of the slopes of the encirtling mountain range (the mineral formation 
of which is chiefly gneiss, or its varieties), areas a rule barren and too defi- 
cient in carbon for the cultivation of vegetable products generally, but some fine 
alluvial deposits are to be met with on the fiats^ and in the valle)'s and hollows 
of this wide tract of country thousands of aicres which only await capital and 
European enterprise ; andi in my opinion, are better adapted for the cultivation 
of tea than many kinds of jungle land, if ferruginous soil be considered a 
desideratum. Although this property may be the general characteristic of the 
soil in most parts of the island, I think that the* soil of the Uva basin possesses 
it to a much "greater extent than any other part of the country with which I 
am acquainted, unless it may be the subsoil around Colombo, which chiefly 
consists of laterite, i,e., decomposed trap, with red oxide of iron, the same which 
constitutes the soil of the trap rocks of Uva. 

There are, however, two kinds of oxides of iron found in almost all soils, 
viz., the ptotoxide and peroxide, and I have not been able to ascertain, from 
analyses which have hitherto been made of Ceylon soils the relative proportion 
of each of these two salts of iron. But this is a very important matter for the 
tea planter to know, as soils whi^h contain the protoxide, even to a very small 
extent, soon beconae barren, unless heavily manured. In soils formed from the 
decomposition of syenite and homhlendic gneiss, protoxide of iron may be found 
to predominate, some kinds ot hornblende containing as much as 22 per cent 
of it, along with salts of manganese* 

On examining the gneiss of the Totapela, Nuwara Eliya, Kandapola, and 
Udapussellawa ranges downwards to the centre of the Uva basin, this series of 
. rocks is found to vary from a compact granitic and highly -crystalline nature to 
laminated hornblende and chlorite schists, graduating into fine white sandstone 
of the consistency of a Newcastle grindstone, then into loose unindurated sandstaae. 
These form the soil of a certain portion of the undulating hills, whilst a great 
many are formed entirely of purely subaqueous deposits, varying from 50 ft. 
to 100 ft. in depth. 

louring the late unprecedented rains some enormous landslips have occurred 
in this district, carrying away, in one instance, the whole side of a hill, about 
500 feet in height, revealing at once the fonnations of untold ages. Here 
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I hare discovered a set of petfectly stratified sandstone locks, from So feet to 
ICO feet in thickness, and about 200 hundred feet beneath the surface of the 
adjoining hills, imbedding large round water- worn boulders I cwt. to over a ton 
in weight. They appear to be a red sandstone formation, but in the absence 
of a single fossil it is impossible for me to say to what series they ijaay belong. 

It has been asserted by some writers on the geology of Ceylon that none 
of the stratified formations, posterior to gneiss, had ever been found, and that pro- 
bably they never would. If this were the case, we should be obliged to suppose 
that during the periods of the accumulation of those formations in other parts 
of the globe, this island must either have been dry land or that it was not in 
existence, or existing only beneath the waves. From the very fact, however, 
of the existence of plumbago alone, such could not have ^en the case, and we are 
thus led to assume that Ceylon, as an island or part ^ a continent, must have 
been more than once submerged and upheaved, and». if plumbago had at. one 
time existed as coal, as Sir Charles Lyell imagines, "the last general upheaval 
must have taken place subsequent to the carboniferous period. . 

It is also a remarkable coincidence that whatever may be the circumstances 
under which plumbago is met with in other parts of the island, in Uva it is 
fou^d amongst the detritus of decomposed trap rock. It was also in the 
neighl?ourhood of these igneous rocks, where I met with the marble and clay 
iron-stone. . 

"With the exception of gold, all these minerals are, in England, associated 
with a coal field, and I am of opinion that if coal be found to exist in Ceylon, 
it will, most likely, be met with in the hollows and basins of the trap hills of 
Uva.— R.— Local "Times." 



THE GEQLOGY OF MADURA AND TINNEVELLY. 

From an article in the Madras Mail reviewing a paper by Mr. Foote of 
the Geological Department, we take a very interesting extract referring to the 
formation of Adam's or Rama*s Bridge between Ceylon and India, and the 
curious banks of red , sand so conspicuous in parts of the Madras Presidency and 
also, in Tcavancore : — 

.. The chief geological interest, of course, lies outside of the gneissic area on 
the strip of country, reaching from the coast line for a varying' distance inland, 
which is? occupied by the ..more recent rocks. This area is chiefly covered with 
gritty, sandstones belenging, to the Cuddalore beds, lateritic conglomerates and 
alluvium, but it also contains several small sub-recent marine beds of limestones 
and grits, which are given in the table as "upraised coal reefs^** but this, we 
fancy, must, be a. misprint for " coral reefs." Perhaps the most interesting of 
thesq upraised coral reefs is one wljich forms a striking feature of the north 
coflst oi the island of Rameswaram and apparently extends from Pamban to 
Ariangundu as a narrow strip, and then widens out to the north-eastward to 
form the northern lobe of the island. This northern lobe seems to owe its 
, existence entirely* to the upraising of the coralt which is here covered by only 
a .thin coating of alluvium. At present the reief rises a;bove the water-level for 
at least ten feet, thus showing a considerable upheaval of this part of the 
coast in comparatively irccent times. This is a circumstance which ought not 
to b^ lost sight of by the promoters of the scheme for cutting a ship canal 
across Rameswaram, a scheme which Mr. Foote unceremoniously speaks of as 
"wild." There is no means of determining exactly when the upheaval took 
place, but as Mr. Foote suggests, it seems probable that it was this upheaval 
wliich gave rise to the formation of "Adam's Bridge," which according to 
local tradition^ once joined the islan^ of Rameswaram ta terrti firma on both 
siii^s» and was breached J^bout A.D. . 1480 by a tremendous storm. When we 
consider that plutonic agencies do not seem to be quite qtiiescf^ht fev^n yet on' 
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this coast, it apfyears by no means improbable that Adam's Bridge or Rama'^ 
Bridge, as the Hin^s call it, was formed suddenly by the action of subteitaneous 
forces, and the mythical tales regarding its formation by an army of monkeys 
are easily explained. So too is its subsequent destruction by a storm, which 
was facilitated by the system of jointing which crosses the barrier nearly at 
right angles. 

A verjr marked feature of the surface geology of the southern districts is 
produced by the so-called " i^olian Formations,*' consisting of blown sands, * teri$>* 
and coast dunes. Of these the teris are the most important, and hitherto there 
has been scyftie <li4liculty in explaining fully the mode of their formation. The 
solution of the difficulty offered by Mr. Foote is very simple, but quite satisfact" 
ory. Duri^ the prevalence of the South- West monsoon heavy gales blow almost 
continuously for months together. By these gales great clouds of red dust are 
swept up from the broad tielt of loam which, skirts the eastern base of the 
Ghats, and are carried along eastward till they meet the sea breezes near the 
coast. The North-East monsoon would of course tend to neutralize this action, 
but it is usually far less^ violent than the South-West one, and is accompanied 
by heavy showers which tend to fix and consolidate the blown sand In fact 
the action is similar to what we see going on, on the south side of the Madras 
harboufi where, in spite of the counteracting influence of the North-East monsoon, 
the sand is being steadily heaped np against the breakwater. Some of the 
geological changes produced by these teris are very important. Thus Mr. Foote 
points out that there are several fresh water lakes in South-east Tinnevelly 
which have been formed solely by the damming back of the local surface 
drainage by these hills of red sand. The most important of these is the Taruyai 
lake, which is surrounded by these teris on three sides, and is really a natural 
lake, though entered in the district maps as a tank with an arti£cial bund. 
The view across this lake which in wet seasons forms a fine sheet of perfectly 
fresh water, is described as a very remarkable one, and possibly unique, the pure 
and intense red of the foreground forming a bold contrast with the green of 
the mid-distance, and the varying blue- tints of the background and sky. Another 
important filature of the teris is the way in which they absorb almost all the 
rain that fails upon them and give it out in springs near their bas^ where 
it is collected and used for irrigating fields. Oa the other hand the advance 
of the- teris has often done considerable damage by burying fields and gardens, 
and, -in some cases, even houses. The r^te of advance of the sands on the 
Ishamoli teri between 1808 and 1868 was on an average seventeen yar^ per 
annum, but they are now moving much less rapidly, and in the four years from 
1869 to 1874 the advance was only twenty-four yards. Much has been done 
hexe, as in France, to stop the movement of. the sand by the extensive planting 
of trees^ and there is every reason to believe that they will in time, be all 
changed-into fairly- fertile soils. 

The consideration of the ■ economic geology of Madura and Tinnevelly takes 
up a 'very short chapter in the memoir. The only metal found is iron, and that 
not of the best quality. At one time it was worked to a considerable extent 
in the Pudukotah State, but the scarcity of wood at the present time has entirely . 
stopped this industry. Building stone and limestone of excellent quality are 
foitnd in many parts of the districts. For the former both laterite ai^d gneiss 
arensed. In the Shenkaiai and Shakkotai tracts laterite of a very fine, quality 
is obtained in blocks which ■ reach the large size . of 8 feet by i^ feet by i foot. 
Some: of the grieiss'in the district are easily quarried and yield handsome stones 
capable of taking good polish^ which, would, in Mr. Foote's opinion^ render 
themidq«ail in beauty to tht finest. Peterhead granite. The crystalline limelston« 
of"PantalBgudir Tirumal, and Shenkkotai would yield an. inexhaustible supply of 
beaatif ui pale greyi grey and pink, pink, and pink and green varieties of marble 
ofthi^h'qua^ty, but at present ihey are used only as rough stones. The memoir . 
is accompanied by a well-executed geobgical mapr oa a scaie. of four miles to 
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an inch, wbich ought to prove, a v^ry useful companion to any one who ha« 
to travel through these districts. 

Pbarls owe their lustre to their being composed of fine layers which allow 
light to pass through them, whilst the numerous layers, lying one . under the 
other, disperse and reflect the light ia such a manner that it returns and mixes 
with that which is directly thrown back from the outer surface. — Progress, 

Minerals in Burma. — From the last Administration Report we learn that 
115 tons of coal were extracted during the past official year from the mine in the 
Ok^o township of the Henzada distritct. There are 28 tin mines and I lead 
mine in the Mergui district, but no information is given of their annual produce. 
In the Karen hills sub-division of the Toungoo district two mines, . producing 
lead, silver and plumbago, are worked by Messrs. Darwood and Walker. These 
have only been lately opened, and the outturn, so far, is said to be about fifty 
tons. No information regarding the galena extracted from Mr. Law's mine at 
Teetawlay in the Salween disirict is given in the Report. The stream near 
Shoaygyeem, where the sand used to be occasionally washed for gold, is said 
not to be worked now. — Rangoon Gazette. 

Gold in North Borneo. — The communication which Mr. Gibbon has 
favoured us with (p. 303) is not only interesting but exciting. In the case of 
ordinary granite, far less than one ounce of gold to a ton of rock pays well, 
and the North Borneo assay shows the existence in iron dust, which must surely 
be more tractable than granite, of over an ounce of gold to the ton in. Nos. 2 
and. 4. Such being the case, we suspect the publication of the assay will 
attract not merely Chinese but European diggers from Australia in any case and 
probably from Europe itself. At this moment the world is far more in want 
of gold than of tin, and, whatever the amount of iron dust or alluvial matter 
reqirired to be turned over, we should think that gold worth £3 12s an ounce, 
at the rate of even half an ounce to the ton, would pay amply : better, we should 
think, than the stanniferous ore which is now found so abundantly, not only in 
** Perak " which owes its name to the silver-like metal, but in Tasmania and 
many parts of Australia. Hundreds of millions of ounces of gold might now 
be thrown into the markets of the world without appreciably affecting the price 
,of the metal (the great medium of the world's exchanges) or the profits of the 
diggers. Mr.' Giblx>n can no 4oubt supply information as to the area or areas 
ovttr which, the auriferous sand is spread, to those who determine to go ''pros* 
pecting" from Ceylon, to take up and work claims and collect rich dust if 
not nuggets. 

• Pearl Fisheries of Pearl. — ^The pearl fisheries appear to & in a languishing 
condition. Formerly a very large source of revenue, they are at the present 
day probable not worth to the Government more than 50,000 tomans or 
;^ 16,000 per annum. The pearl beds are formed by the chief men of the 
adjacent -towns, and, instead of being distributed in Persia, are for the most 
part sent to Europe by the steamers plying to the Persian Gulf. The reason 
for the present condition of the Persian pearl beds is that they have been 
allowed no rest, but have been constantly worked. In Ceylon, the pearl ovsters 
are allowed a rest for intervals of two y^rs, during which they are allowed 
to mature. Mr. Benjamin says there is reason to believe, however, that the beds 
at the island of Kar&k, near Bushire, which have not been' worked for some 
time, are now in a condition to repai^r capital expended there, especially if 
diving is extended to a depth of fifty to sixty fathoms. As the ordinary depth 
reached by pearl divers is rather less than this, the Persian Government have 
recently sent to England for diving dresses of the latest invention, and an 
experienced diver has been engaged at . a high salary. With the assistance of 
these, it is expected that the pearl fisheries of Persia will regain their former 
importance.^— ^ivrwa/ of the Society of Arts* 
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' GOLD IN NORTH BORNEO. 

27tli Februtry 1885. 
Dear Sik.,— The accompanying memo, and certificate of assay may be 
interesting to your readers. 

The information contained in the memo, may be relied on, as it is compiled 
from materials placed at my disposal by the Secretary to the Board of Directors 
of the British North Borneo Company.— Yours truly, 

W. D. GIBBON. 

Memo. British Ncrih Borneo, 

Kandy, 27th Feb. 1885. 

The certificate of Assay signed by Messrs. Johnson, Matthey & Co. (copy 
of which accompanies this) confirms the existence of gold in the Segama, and 
since then a find has been reported in the Kinabatangan. There is Uius every 
reason to think an alluvial deposit will be found to exist extensively over a 
very large area. 

The black metallic sand which the Chief Commissioner of Lands, Mr. Walker, 
always found in conjunction with the gold dust, is an iron sand similar to 
what is found and smelted in New 2^aland. For irog it is of no commercial 
value in Borneo at present, but it is interesting to know, that, if found in large 
quantities, it will be very valuable, for the specimens sent to England gave 
a result of \\ to x} oz. of gold to the ton. 

The No. I specimen of gold washed in Sungei Bilang is of very good 
quality and estimated to be worth 72s per oz. The fifth specimen on the list 
marked A. rock is the sample which Mr. Davids brought from the Paitan 
Sugar Imported in Governor Treacher's dispatch of the 30th October. This also 
contains gold to the extent of 3 dwt. lo the ton. 

The crystals sent home with the gold were so like diamond, that even the 
lapidary was deceived till he tested them and found them to be quartz; 

Messrs. Johnson, Matthey & Co. confirm Mr. Walker's opinion that better 
results will probably be obtained when the dry season will admit of working 
the old gravel deposits. 

These gentlemen are sanguine about the mineral prospects of North Borneo 
territory, and anticipate that valuable discoveries will be made as the country is 
developed. 

The Directors of the Company trust that this report of the Assayists will 
lead to the Chinese taking up gold washing as they do in other parts of Borneo. 

W. D. GIBBON. 



Gertificate of Assay. 
The British North Borneo Company, , 

Hatton Gardens, E.C., 5th Feb. 1885. 
For British North Borneo Company. 

We hav)e examined the lamples of minexsd marked as under »ad find the 
following to be the result :-r 

No. I. — Gold washed at Sungei Bilang, Segama River, Quality gold '889, 
silver '080. 

No. 2. — Ore washed by Mr. Sachse for trial for tin. Produce of gold I'SOp 
oz. per ton of 20 cwt. of ore — no tin. 

No. 3. — Ores S. Bilang, Segama. Produce of gold '650 oz. per ton of 20 
cwt. of ore— no tin. 

No. 4. — Ore fused in a crucible portion of black dust from Sungei Bilang. 
Produce of gold 1*150 oz. per ton of 20 cwt. of ore. 

A.— Rock. Produce of gold 0*150 oz. per ton of 20 cwt. of ore. 
(Signed) JOHNSON, MATTHEV & Ca 
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CHANKS AS ALLBGiED KESTROYERS OF PEARL SHELLS. 

The following article, interesting to us in Ceylon, is from the Pioneer \ — 
Mt. Thomas, the veteran fisherman of the Madras Presidency, has recently 
been investigating the pearl fisheries of Tuticorin with a view to their fiitnte 
improvement. His report will no doubt be read by all lovers of the pearly 
ootfwotild it be difficult to interest the ladies of India on behalf of the oystik 
in which it is embedded. Mr. ThomtB, however, has acted with ddirbtriil wisdom 
in attemptihg to ^^kidicate the "chank" from the charge of enmity to the 
pearl-oyster whidh has long been brought against him. The "chank" {Turbittella 
pyreeni) it may be stated is another shell-fish which is often found near oyster- 
beds and' is regularly fished on account of its beautiful shell. He is strongly 
sus$>ected- of eating the pearl-oyster, and so strong indeed is the suspicion that 
the Secretary of State once ordered his extermination. This terrible decision 
has not been thoroughly carried outi and the poor " chank ". has at lasthappily 
^ound so able an advocate as Mr. Thomas to say a good word for him. .The evidence 
against him is partly circumstantial and partly as to ' identity, and it is no doubt 
exceedingly damaging to the general character of the '* chank." .In a foxhunting 
country vermin are every day killed on m.uch less .proof. In the tot . |>lac]e 
the "chank" is carnivorous. There is no doubt, as to' this; hi^ teeth bQUay 
hiuji. In the second place the *' chank " has a near cousin, " the elephant phank) 
who has been found in such a position relatively to a dead oyster as to make 
the tonclu«>ion that this relativity was the cause . of the oyster's, demise unavoidable^ 
If a shell-fish is found curled round the corpse of auother, and the .shell of the 
corpse is perforated, in a vital part, and the perforation could .-have been caused 
by the lancet tongue of, the circumjacent mollusc, any jury would give a verdict 
of " wilful murder " ag^nst the latter. And such is the case against the '* ele- 
phant chank." That the' chank common should suffer from the (character of his 
elephant cousin is not surprising. But more tha^ this, ther^ is evidence that the chank 
common has, been caught in the act of ealing an oyster. This shows that he 
has no inorati objection to oyster-murder, and the only .question is- whether he 
is in a position to commit it. lAt. Thomas argues that the "cbaiik" common, 
is without the lance tongue necessary to perforate the oyster. He cannot get 
at the delicacy while it Uves, and must .wait, till it opens in the act of death. 
He is the jackal or the, j ghoul of the pearl-oyster bed, but not the murderer 
of living oysters. Furthermore, Mr. Thomas urges that the oyster's home is the 
rock and the chank's home the adjoining sand : that the chank rarely ; ever 
leaves jiiis home, and that the pearl-oyster aeed .be in no dread . as long as he; 
sticks to his 0"^n quarters. But Mr. Thomas' vindication of the '* chank" is by 
no means satisfactory, as the admissions, he has to make in the course of the 
defence are extremely damaging to hfs client's reputaion. Were we on our trial 
for homicide, we should prefer the mercy of the Judge to the advocacy of the 
First Member of the 'Madras R'^venue Board: 



NORTH BORNEO (NEW CEYLON) AND 5^HE DISCOVERY OF GOLD. 

Kandy, ^th ApHl 1885. 

JDUAk Sir,— ^As some of your readers have written to me for information 
regarding go^d in Borneo, after persuing my memorandum on that precious metal, 
Which you were good enough to publish in your" paper, Intrust you will not 
think I am trespassing on your good na,ture iii asking you to publish such of 
the information T now send you as you think desirable. 

You will be glad to learn that our old. friends Messrs. Von Donop and 
Cftllaghan are once more in New Ceylon, the one.actii^g as .Private. Secretary j 
to Governor Treacher, and the other Assistant to the Colonial Secretary, 
Mr. Malcolm Brown.— Yours truly, 

^ •' -W* D. GIBBON. 
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(Extract from ''North Rcrnto Herald,** dated ^ist Dec, from BrtkU 
entitled " 1884.") 

In the way of minerals the event of the year has been the verification of 
the reports of the existence of gold in the Segama river district. On the last 
day of October, Mr. H. Walker, Commissioner of Lands, started on an 
expedition in the river with some Sarawak Malays who had brought in a 
small quantity of gold to Sandakan. He was only three days on the field, but 
reports that he searched at thitty or forty different places from near its mouth 
(the Bilang river, a tributary of the Segama) "to a point two or three miles up 
the river and found gold at nearly every trial, generally in small distinct specks, 
large enough to gather with the fingers, sometimes larger, river worn gold, and 
always in conjunction with a black metallic dust ana iron or copper pyrites. 
The rocks met with were granite, gneiss, quartz, felspar, basaltic limestone, 
jaspar, porphyries, red sandstone." We quote from Mr. Walker's repoxt which 
is before us. It happened most fortunately that H. S/L, S. " Pegasus ** was in 
harbour when Mr. Walker returned to Sandakan, and advantage was taken of 
the presence on board her of the Reverend Father Julian Tennison Woods, who 
has frequently been deputed by the Australian Gk)vernments to make reports on 
.geological matters, and the following opinion was given by him : — " No. i shotty 
alluvial gold with very little silver, apparently derived from alluvial deposits, and 
should say if the proper leads were discovered would be very rich ; I should 
recommend trying beds of shallow rivers and small streams. No. 2 seems to 
contain a fair proportion of tin ore ; would recommend a trial smelting.*' 

The advent of the N. E. monsoon with rain and heavy weather on the 
bar precludes further operation for the next one or two months, often which 
doubtless the investigations will be resumed, and, should tin, as well as gold 
prove to be in quantity, we shall have a very different report to make on the 
country's progress this day twelve months. 

Nothing whatever is yet known as to the terms on which the Company will 
allow these minerals to be worked ; whether they will keep them in their own 
hands, lease them to a European or Chinese Company, or allow individual 
Chinese and Malay miners to work on the field, as in Sarawak. 

It appears to us, that if the fields prove sufficiently rich, the Government 
could not do better than adopt, with necessary modifications, the Queensland 
Gold Fields Act of of 1884, and the Mineral Lands act of 1882, in force in 
the same colony, which are fully described in Mr. C. S. Dickson js. paper on 
"The Mineral Wealth of Queensland" read before the Royal Colonial ^Institute 
in March last. .} 

One thing is certain, we think, and that is, that the probabilities sire that 
the mineral wealth of this country will be best developed by Chinese labour- and 
even by Chinese capital. The experience of the protected Malay States as 
regards tin tends to prove, so far at least, that, where Chinese companies can make 
fortunes, European companies may prove complete failures. For the ordinary 
Australian digger there is no field here — the tropical climate with its consequent 
fever, when much exposure to sun and weather has to be borne, is altogether 
against him, and this should be thoroughly understood. It is melancholy to reflect 
that the late Mr. Frank Hatton was on the eve of discovering the Segama gold 
fidds when he met his death by accident on the banks of that river. 

On the West Coast, at Bauguey, chromium, copper and arsenic have been 
found ; in the neighbourhood of Tamboyukam, near Kinabalu, a silver ore and 
pyrites; a sample of native copper brought in by the late Mr. Witti is now in 
the London Office and it is said also to exist in the Paugalau river district a 
branch of the Padas. A rich sample of galena and silver, yielding on assay 
115 ounces of silver to the ton, has been picked up by a native near Mumpakul, 
now in our territory, and a similar sample has been seen at Suyam I^wass, 
aldo in our territory, the natives averring that quantities can be obtained up 
39 
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tht Bukaw river* Samples of plumbago were years ago brought by natives to 
Labuan, but it is not remembered from what district, though Putatau is supposed 
to have been its source. 

The minerals ascertained to exist in Northern Borneo are gold, silver, copper* 
chromium, tin, plumbago, lead and coal. Antimony and cinnabar are reported. 
What is now wanted is%a thorough examination of the known mineral districts 
by a practical geologist. Mr. A. li. Everett has an agreement with the Company 
authorising him to prospect a certain portion of the territory and perhaps no 
better man could be found for the work, but his time is not at his disposal and 
his own Provisional Brunei Mining Association has the first claim on him. If 
_ only the Company could engage the services for six months, during the dry 
season, of a gentleman with the experience of Mr. Robert Jack, the Queensland' 
Government Geologist, all doubts would quickly be set at rest, and we should 
then at last be able probably to say the final word on North Borneo minerals. 
Is it beyond the bounds of possibility that the Queensland Government should 
consent and Mr Jack be willing to lend us his services for a short period? 
The matter is one of great importance to the country for, as has been said 
with regard to Australia — what was South Australia ' but in a state of insolvency 
before the discovery of copper ? — what was Victoria before the development of 
the gold fields ? What, was New South Wales even before gold era ? How 
wonderfully these colonies have been awakened under the influence of such 
discoveries. The mining question is of the utmost importance. Mines develop 
commerce ; they bring population and a deinand for farms ; they originate towns 
with all the high civilization attending them. 



IN SEARCH OF GOLD. 
{Extract from Report in " North Borneo Herald " of the ^ist December by 

Mr, Henry Walker.) 

"Gold has been found " was the news I received one morning last October 
when I arrived . at the ofl&ces in Eloputa. It appeared that a party of Sarawak 
traders, five in number, had returned from the river Segama and had brought 
a sample of gold. There was not much, but it appealed to the imagination. 
It was gold, and the excitement grew while future possibilities were suggested. 
The result was that I was requested to visit the place in company with the 
Sarawak traders aud verify their discovery. They had been assisted therein by 
a headman on the river who had shown them where to work, but it was Mr, 
Pryer, the Resident, who first suggested to them to visit the river and discover 
whether gold existed or not — the inducement being the Government reward of 
9500 on the cfiscovery of a mineral, one hundred of which is due on discovery 
and four hundred when the mineral is worked. Their first visit was in February, 
but the rains prevented them working in the river bed; they returned in July 
and obtained the sample brought on i ith November. There is little chance of 
getting gold if the water does not fall. The Sungei Bilang is sixty feet wide : 
the jungle nearly meets overhead, sometimes does, and without the sun it is a. 
gloomy spot. The Sarawak men are in the hut they made before, which only 
required new kajangs. They are now putting handles to their tools. My men 
are busy on their own huts, or on mine which is to be nine feet by six. 

The water is very cold, and it was 10 o'clock before the men got to work. 
They said it was impossible to work at the old spot, there was too much water ; 
so they tried up the stream on a bed of single. They removed the bi|[ stones 
collecting any grit that adhere to them, which they say is often rich in gold, 
and the top stones once away they collected everything and placed it in their 
paBS~*large wooden dishes, thirty inches in diameter with a pit in the centre, 
very good for the purpose. The result of every pan was a small quantity of 
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black dusti which I am preserving, and almost always in the black gleamed a 
speck of gold. Where does it come from? One piece is of appreciable sixe, 
as large as a grain of rice, but thin and water-worn. There were five mea 
washing, and each was equally successful in finding gold, not in dust, but in 
small pieces. They washed for two hours, and I was glad they gavp up as I 
could see they were very cold. 

1 went up the Segama this afternoon to see if there were any hills, and 
came across limestone on the true left bank, but nothing further of note. Searching 
for orchids I raised a little mouse-deer, which scuttled away from its lair at 
the root of a big tree. This is first game I have seen. The wet weather 
renders it unnecessary for game to come to the river to drink, and my men say 
a flooded river frightens game away. We have seen nothing but a few alli- 
gators and the one rhinoceros mentioned 12th November. We went up the 
Sungei Bilang : unfortunately it rained a good deal in the night and the river 
is pretty full, too much so for midstream working, and we have to content 
ourselves with working the sides. The stuff is too new for any good results. 
Still at each place we found gold in specks, brilliantly discernable against the 
black metal accompanying it. No dust — where does that go? 4 ^"c ^^7 ^^^ 
pleasant working : we did not get back till 4 o'clock, very tired. The jungle 
is full of a tree, called Ankaug, whose nut yields oil and which the Resident 
asked me to look for. The oil used in place of coconut oil and is much more 
valuable. I have given orders to collect a quantity. On the right bank of the 
Sungei Bilang I saw a tree called Tappang by the Sarawak men, a bee tree, 
ten feet in diameter at twenty feet above the ground. I believe this would 
be a big tree in any part of the world. The timber on this river, 
Segama, runs very large and increases in size as we progress inland. 

13th Nov. — ^The river is much lower and the men set to work near their 
old spot, and found gold again. They say the river was lower on the former 
occasion, which I can well imagine as when they stoop to fill the scoop with 
dirt they buried their shoulders in water. I got my specimens of stone together : 
they include waier-worn granite, like grey AberdcL-n, gneiss, slate, crystalline 
sandstones, jasper, porphyries, serpentine basaltic limestone (water- worn), and 
coral limestone. As I write their names I cannot help speculating on the 
possibilities of the future. 

14th Nov. — Got away early and fouiid the river fuller than when we came 
up. At the big fall, Tabauat, we got out to lighten the boats, but did not 
remove the baggage. Going down the falls was exciting work at first, but there 
arc so many of them they are becoming less so; besides which, as we progress, 
the waters are becoming quieter. The country we have passed through has been 
fairly flat, much occupied by natives in days gone by. I feel thankful we started, 
and that we have had a fine day as we could hardly have come down safely 
in the rain. As it was we had some narrow escapes, and, had the rock-rippleS 
been hidden by falling rain, we should probably have come to grief. I stopped 
a few times to chip off a bit of rock and pick up bits from the single. 

15th November. — The i6th day. We left at 6-45 p.m. Last night we had 
a little rain, but nothing that would account for the rising of the river which 
rose rapidly from the time of pitching our camps until this morning. In the 
night time I heard the men shouting, and on inquiry found they were moving 
higher up the bank, and this morning I was awoke by the noise of a falling 
tree and cries. A dead tree had fallen across one of the huts striking Nacoda 
Budjang, the head of the Sarawak traders, on the the back of the neck. He 
was sitting up smoking a cigarette, waiting for daylight, when the tree fell. 
The day was just breaking, and after a little I was able to examine him, 
and was glad to find no bones broken, but he was almost insensible, I could 
do nothing beyond giving him my pillow and seeing him laid in the boat as 
carefully as possible. Immediately after starting we entered a goi^e. Hills on 
tx)th sides for about seven miles — ^not high, perhaps 200 feet above the river 
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but tolerably steep, and sandstone rock appeared on the bank. If tbe future 
k>ad has to follow the river this portion will be expensive. At the limestone 
qaves I stopped and examined the face of the rock carefully for fossils. To my 
Relight I recognized a coral similar in appearance to one now existing in these 
waters-, but in attempting to. break it oflF I was unsuccessful. I however obtained 
fome pieces with well marked fossils and had to be content. The face of the 
cliff looked particularly white and bold today, so different from the Gomauton 
hill which might be taken for sandstone from its colour. I his rock resembles 
white marble, at a little distance. At the Dusuns' campong we stopped to 
pay Palar and Uli for coming with us. Paid them in fish and salt. The old 
men left by Gromba in charge of his big boat (arid its contents) had done 
very well and had a lot of beeswax in nicely made-up cakes. So had the 
man in charge of my heavy boat further down, at Shabauda Pungut*s. He had 
filled the lower part of the boat with rattan cane. What he gave for them 
I did not learn, but I dare say the result will be profitable to old Gomba. 

For three dry fish (perhaps 3 lb.) we got 50 lb. of sweet potatoes ! Barter 
is. at times very profitable. I learn that at Palawan one of our traders gives 
a box of' sardines (price 12 cents) for two bundles of rattans. These latter sell 
in Elopura 50 cents to ^i per bundle, according to demand and quality. Sardines 
are eaten, like caviare, as a relish, and one box would last some time, but even 
allowing for that, the. price paid is enormous. Truly these jJeople remind one 
of the old Romans and their predilection for English oysters regardless of 
costl They resemble them in other respects too— the toga, the short cropped 
hair, a fillet of cloth around the head, perhaps with a flower stuck in it, the 
short sword at the waist and above all in their grandly independent character. 

16th November. — 17th day. We stayed last night at Shabunda Pungut's 
campong. I had to give up my small boat to its owner and pay him for the 
loan in salt, fish, &c., and remove into the large "boat. We left this morning at 6-jo 
and floated rapidly down to Pangeran Kahar*s campong. The launch had left 
on the 9th. We only remained as long as courtesy demanded and resumed 
our journey. Still fine, and 1 am half -inclined to regret I did not stay a fourth 
day at Sungei Bilang; besides our progress has been so rapid that we shall 
arrive at the mouth before the launch can meet us. 

1 stopped at the Batu Tatak, where gold is said to have been found, and 
examined the rock. Sandstone at first sight, but appearing above it is a vein 
of granitic gneiss witu chlorite attached. I got a sample, but found the rock 
very hard to break. 

17th November. — i8th day. Last night we stayed at the Gold rock. I 
got specimens — micaceous schist — one a gold red the other grey. A very appropriate 
name from the appearance of the rock, but I am |old that gold is nevet 
found near this class of rock We are 8i miles from thj mouth; the river is tidal 
so far, and the depth is over three fathoms. 



THE PEARL FISHERIES OF TAHITL 
A recent issue of the Journal Officiel contains a lengthy report by M. 
Bottchon-Brandely, Secretary of the College of France, who was sent by the 
Ministry of Marine and the Colonies on a mission to Tahiti to study questions 
relating to ojrster-culture there. The principal product of what M. Brandely, 
with ** the summer isles of Eden " fresh in his mind, calls " notre belle et si 
poettque cohnie de Taiti" is mother-of-pearl. All its trade is due solely to this 
article, which for a century has regularly attracted vessels to the islands which 
compose the archipelagoes of Tuamotu, Gambier, and Tubuai. The mother-of- 
pearl which is employed in industry, and especially in French industry, is 
furnished by various kinds of shells, the most estimated, variegated) and beautiful 
of which are those of the pearl oyster. There are two kinds of pearl oystws— 
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one^ kfiowti under the name of pintadine {Jifeleagrina margaretifera)y is found 
lA China, India, the Red Sea» the Comoro islands, North- Eastern Australia, the 
Gulf of Mexico, and especially in the Tuamotu and Gambier archipelagoes; 
the other, more commonly called the pearl oyster (MeUagrina radiata), comes 
from India, the China seas, the Antilles, the Red Sea, and Northern Australia* 
The shell of the former is harder, more tinted, more transparent, and reaches 
greater dimensions than the iatter. Some have been found which have measured 
thirty centimetres in diameter and weighed more than ten kilogrammes, while 
the Meleagrina radicUa rarely exceeds ten centimetres at the most, and never 
weighs as much as 150 grammes. Both varieties supply pearls, those of one 
kind bdng at one time more favoured, at another time those of the other. This 
depends on fashion; but, on the whole, those found in the great pintadine are 
more beautiful, and the colour more transparent, than those of its congener. 
The amount of the trade from Taliitiin pearls cannot be stated with accuracy, 
as there is much clandestine traffic, but M. Brandely puts it down approxim- 
ately at 300,000 francs, England, Germany, and the United States bemg the 
chief markets for the hne pearls. The great pintadine is found in great abund- 
ance in the Tuamotu and Gambier islancU. The situation there is very favourable 
to them ; in the clear and limpid v^aters of the lagouns they have full freedom 
for development, and are undisturbed by storms. Mother-of-pearl is found in 
almost every one of the eighty islands which form the archipelagoes Tuamotu 
and Gambier. These belong to France, having been annexed at the same time 
as Tahiti and Moorea, and have a population of about 5,000 people, all 
belonging to the Maori race. M. Brandely gives an interesting description of 
these little-known islands and people. The latter appear to hover always on 
the brink of starvation, as the islands, which are composed mainly of coral- 
sand, produce hardly anything of a vegetable nature. While the neighbouring 
Society islanders have everything without labour and in abundance, the un- 
fortunate inhabitant of Tuamotu is forced to support existence with coconuts, 
almost the only fruit trees which will grow on the sandy beach, with hsh and 
shell-fish which arj poisonous for several months of the year, and often they 
have to kill their dogs for want of other animal food. There are no birds, 
except the usual sea-birds; no quadrupeds, except those brought by man; no food 
resources necessary to European life, except what is brtJUght by ships. Although 
the people are gentle and hospitable, they practise cannibalism, and M. Brandely 
suggests that it is pitiless hunger alone which has driven them into this 
horrible custom. These miserable people are the chief pearl divers of the 
Pacific ; indeed it is their only industry, and women and even children take 
part in it. There is at Anaa, says the writer, a woman who will go down 
twenty- five fathoms, and remain under water for three minutes. Nor was she 
an exception. The dangers of the work are grtia.t, for the depths of the lagoons 
are infested by sharks, against which the divers, being uns^ble to escape, are 
forced to wage battle, in which life is the stake. No year passes without some 
disaster from sharks, and when one happens, all the divers are seired with 
terror, and the fishing is stopped for a time. But gradually the imperious wants 
of life drive them back to the sea again, for mother-of-pearl is the current 
coin of the Tuamotu. With it he buys the rags which cover him, the little 
bread and flour which complete his food, and alcohol, *Uhat fatal present of 
civilization," for which he exhibits a pronounced passion. Twenty or thirty 
years ago the trade in mother-of-pearl in the Tuamotu archipelago was very 
profitable for those engaged in it. For a valueless piece of cloth, a few hand- 
fols of flour, or some rum, the trader got half a ton of mother-of-pearl wortft 
one or two thousand francs, or even fine pearls of which the natives did not 
know the value. The archipelagoes were frequented by vessels of all nationalities : 
mother-of-pearl was abundant, and pearls were less rare than they are now; 
The Domber of trading ships increa»^; there w»s competition amongst them. 
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and conscfquently a higher price to the natives, who fished to meet the new 
demand with improvicent ardour. The consequence is that the lagoons are 
less productive, and that even the most fertile give manifest signs of exhaustion. 
The prospect of having the inhabitants of Tuamotu thrown on its hands in a 
state of helpless destitution, as well as of the disappearance of the principal.' 
article of the trade of Tahiti, and an important source of revenue to the colony,' 
alarmed the Colonial administration and the Ministry of Marine and the.Colonies 
in Paris. Accordingly, M. Brandely was selected to study the whole subject 
On the spot. The points to Which he was instructed to direct special attention 
were these : ( i ; The actual state of the lagoons which produce^ oysters : are 
they beginning to be impoverished, and if so what is the cause, and what the 
remedy ? (2) Would it be possible to create at Tuamotu, Gambier, Tahiti and 
Moorea, for the cultivation of mother-of pearl, an industry analogous to that 
existing in France for edible oysters ? Would it be possible by this means 
to supply the natives of Tuamotu with continuous, fixed, remunerative labour 
which could render them independent, and remove them from the shameless 
cupiditiy of the traders ? Could they not be spared the hardships and dangers result- 
ing from the continued practice of diving, and be turned to more fixed sedentary 
modes of life, by which they might be raised gradually in the social scale ? 
(3) Should the pearl fishing in tne archipelagoes be regulated, and, if so, what 
should be the the bases, of such regulations ? It was on the mixed economical and 
philanthropic mission here indicated that M. Brandely went to Tahiti in February 
last. The statistics did not s ow any decline in the production of mother-of-pearl, 
but a careful study on the spot showed that this was due to the great amount 
of the clandestine traffic, and that the lagoons were growing less productive 
day by day, that beautiful mother-of-pearl was becoming rarer, and in order 
now-a-days. to get oysters of a marketable size, the divers are forced to go to 
ever greater depths. M. Brandely recommends prompt and vigorous measures 
be taken at once, as the lagoons of Tuamotu will soon be ruined for ever. 
The partial steps already adopted have been useless. The total prohibition of 
fishing in some of the islands for several years has failed, because it has been 
found that the pintadine is hermaphrodite, and not, as formerly was believed, 
unisexual. The cause of the impoverishment of the lagoons is excessive fishing, 
and nothing else. He th*nks that it is possible to create in Tuamotu, Gambier, 
Tahiti and Moorea a rational and methodical cultivation of mother-of-pearl oysters, 
analogous to that existing with regard to edible oysters on the French coasts, 
and to constitute for the profit of the colony an industrial monopoly which no 
othtr conntry can dispute, for nowhere else can such favourable conditions be 
met with. — Nature. 

METALLIC VEINS IN THE ROCKS OF CEYLON. 

Sir,— There has been much learned speculation about the age of the rocks 
in Ceylon, but it seems to me of very little importance what place they ixreupy 
seeing that they are old and crystalline enough to make it highly probable 
that they contain something of more value than fossils. 1 mean metallic veins, 
the search for which seems to me to have been sadly neglected, for it is 
hardly possible that rocks so crystalline could . prevail over such a large extent 
of country and not have some payable fissures in them. I have only heard of 
one case where any real prospecting was done, and, I believe, some silver 
found, but the work was not carried out sufficiently to prove whether the 
vein was a paying one or not. Some good, however, was done by the attempt 
SIS it showed that veins may be looked to run from about E. N. E to W. S. W-, 
same as they do in Wales. 

Many erratic attempts have been made to find gold in bedded quartz vhcfi 
the strata chanced to be sufficiently on edge to give it the appearance of :a 
fissure vein ; but nothing was examined that did not show quartz, as only gold 
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was hoped for. The only reason I have heard, given against the chance of 
finding metals in Ceylon, is that no trace, may be said, is to be found of them 
on the surface; but this is hardly any reason, in my opinion, against them in 
a country that has not been knocked about by earthquakes . and volcanic dis- 
turbances. Except silver, very few metals are to be found quite up at the 
surface, and copper is usually from 80 to loo feet down. M. 

[Our correspondent, in a private note, tells of " prospecting " in Pussellawa, 
and sends the following from Mr. A. Dixon : — 

"Normal School, Colombo, 13th August 1884. 

**I am sorry I have kept you waiting so long, but have been very ill 
under the doctor, who would not allow me to do any work. I have assayed 
your quartz. It is of a far superior quality to the last you sent, being much 
more compact. It contains the minerals hornblende and epidote in layers, 
and at the junction of these with the quartz there is metal. Silver is present 
at the rate of 113*5 <lwt. per ton. There are also traces of gold, tittanium, 
iron and manganese, and other less important metals. — Yours sincerely, 

Alexander C. Dixon.'* 

We quite agree with our correspondent that a thorough geological and 
mineralogical survey of our formations should be made. There have been some 
pretty deep cuttings on our mountain railways, and an examination of the debris 
mi^ht reveal something valuable. Mr. Blackett, who brought . knowledge and 
testing material from Ballarat, is sanguine that gold will be found in Dolosbage. 
Mr. Blackett, in fact, had specimens of his rock assayed at the School Mines, 
Victoria, with the result of gold being found at a rate which would pay under 
favourable circumstances. — Ed.] 



MINERALS IN CEYLON. 

Dear Sir,— Like the man who felt inclined to kick the postman because 
the letters he brought were all duns, I suppose I ou£ht to pitch into you for 
causin|; my *' platinum*' turn out only "iron pyrites."' "O what learning is!" 
as Juliet's nurse exclaimed. Metallurgy and mineralogy are sealed books tome, 
but I judge it was not silver from its l-eing too hard and not white enough. 
I therefore oscilated between " tin " and "platinum "; and as* in human nature, 
"the wish is father to the thought," I chose the latter. Boo, hoo I Will you 
kindly supplement your information with a little further instruction, and inform 
me briefly kow sulphuric acid &c. is made from the pyrites? A course of 
" Lyell " has since opened my eyes. The metamorphic rock which contains the 
veins of iron pyrites is the gneiss, soapstone, argillite, schist, or whatever it 
may - be called, and is easily broken up with a jumper. I will send you down some 
fair office samples for yourself and tne Museum, if they have none there. — Yours 
ungratefully, PLATiNiyif. 

[A geologist answers the above enquiry as follows :--" Iron pyrites (Fe S« ) 
is a sul^muret or sulphide of iron, consisting of one equivalent of iron and two 
of sulphur. The metal is oxidised and dissolved by boiling with concentrated 
nitric acid, the sulphur separating and rising to the surface of the solution in " 
grey flakes and eventually fusing into yellow globules. A portion of the sulphur 
Uius separated becomes oxidised and forms sulphuric acid In making the sulphuric 
acid of commerce, there may be some simpler method of reducing and utilizing the 
pyrites. Mr. Cochran would no doubt be able to give you reliable information on 
the subject being a practical chemist." The position of a country in the ranks of 
civilization being fixed by its consumption of sulphuric acid, according to a 
well-known saying, a simple method of manufacturing the article in Ceylon woiild 
indeed be advantageous ; but we fear this is out of th^ question, and that the 
process is complicated and expensive — Ed.j 
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EXPERIMENTAL CULTIVATION OF PEARL OYSTERS. 

Captain Donnan's report is to the following effect: — 

" 1 regret to say that out of 12,000 oysters placed in the experimental 
tank on the reef off Silavatturai in March last, I found only 21 remaining 
alive. Some of the oysters may have been washed out of the tank by the S. 
W. monsoon sea, as it was not completely sheltered from the wash of the waves, 
but the bulk of them have, I believe, died off and been destroyed by some 
fish preying upon them. About 100 dead shells were found in the bottom of 
the tank, many of wfrich bore evidence of having been bored through and nibbled 
away. It is just possible that some fish may have got into the tank and preyed 
upon the oysters either by gettiug over the coral barrier around it, which would 
be slightly under water at high-water, or through the interstices of the coral 
underneath 

"The experiment so far has been a failure, which may be attributable to 
four causes: ist, overcrowding the oysters in the tank; 2nd, deficiency of nourish- 
ment in water so near the surfac ; 3rd, destruction by fish which had got into 
the tank and preyed upon them; 4th, by excessive agitation of the water in 
the tank during the S. W. monsoon sea ; or probably to all these causes combined. 

"I shall try the experiment again in March next in a tank to be made 
on a more sheltered part of the reef, with the embankments raised above water 
and fewer oysters placed on it.*' 

We are glad to see that Capt. Donnan means to persevere in experiments 
which, notwithstanding previous failures here and off the coast of Southern India* 
are, we cannot doubt, destined in the end to be successful. There are many 
appliances of modern science, such as the electric light which could, be applied 
and which it would pay to apply so as to secure success in the culture of the 
pearl-bearing bivalve. Besides the reasons for failure adduced by Capt. Donnan, 
It seems quite possible that the higher temperature of comparatively shallow 
water may have had an injuriously effect. Unlike the edible oyster, the pearl 
mussel seems to flourish best in comparatively deep water, from four to seven 
fathoms. Not only is the sea- water still at such depths, but it is quite possible 
that many of the predatory fish, which are so destructive to the shells, do not 
exist at, or but rarely visit, such deep floors of the sea as constitute the habitat 
of the " pearl oysters.** The results of seccessful culture in converting a 
capricious but welcome source of revenue into constant productiveness would be 
so important to the clony and all its interests, that we cannot doubt Government 
will afford Capt. Donnan all possible aid as well as encouragemt in his inter- 
esting and inelligent efforts to cultivate the pearl oyster. 



THE PEARL FISHERIES IN WESTERN AUSTRALIA. 

The Standard of Nov. 2drd has an interesting article on the discovery of 
pearl banks in King Sound, Western Australia. " The locality,*' it says, ** is 
lust the spot in which one would expect the gem-bearing oyster to breed. It- 
isr a deep and comparatively quiet inlet of the warm sea which leaves the shores 
of Western Australia, and therefore in every way suited for a mollusc which 
laves quietness, and has an' insuperable objection to cool currents. The chances 
are all in favour of the pearl oyster being found in greater or less abundance 
in the majority of the bays and gulfs around the coast. Nickol Bay has long 
been a famous * fishing ' station ; the oyster abounds in nearly every suitable 
lagoon of the Pacific Islans ; and for many years past the * fishery ' has formed 
an important industry off the shores of Queensland and North Australia. It is 
true that neither in size nor in water can the pearls of Torres Strait and Western 
Amtralia compare with those of Ceylon, Panama, the West Indies, or the Persian 
Gulf. Yet the shells within which they grow are much more valuable for the 
cabinet and button makers than those which yield the finer gems of th^ Orient 
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and .Tropical America. Indeed, tbe Australian and Polynesian pearl oyster is 
* fished* not so mttch for the pearl which they may or may not contain as for 
the shells. Hence, though the occasional profits of the business may not be so 
great as those of the industry as pursued in Ceylon, yet the returns are steadieri 
For, gem or no gem, every oyster brought to the surface represents so much 
money. There is — as there must always be in any trade pursued under the 
surface of the sea-— a certain gambling element in it. But the risks are infiniteljr 
less' than those attending the work of ra«n who depend on- pearls alone for 
their reward. Until lately the * fishers' have, for the most part, confined their 
operations to the strait between Queensland and New Guinea. They have, 
however, for some time stretched along the entire extent of coast likely to 
yield the object they are in search of, and we may be certain that before long 
we shall hear of fine hauls being made in some of the half-exploreci or .wholly 
unvisited bays and gulfs of Papua. Hitherto it has only been the extreme risk 
run by the fishers which has prevented the extension of their operations in that 
direction. Still, if the necessities of the Colonists demand it, we cannot doubt- 
but that a gun-boat will be sent to protect the divers, just as, at intervals, 
the Navy has extended protection to the establishments which pursue their calling 
in the island in Torres Strait, which, for this very reason, we permitted th« 
Queenslanders to annex some six years ago." 

Mr. E. W. Streeter, of Holborn Viaduct, writes to our contemporary to 
say that, being largely interested in the pearling industries of Australia and 
Ceylon, he has read the article with much attention, and adds : — "The so-called 
new pearling ground at King's * Sound has been known for some tine, but 
owing to the depth of water there, varying from 15 to 20 fathoms, it could 
never be worked by naked divers, and it is only lately since apparatus divers 
have been introduced along the coast that the ground has had a fair cliance 
of being properly tried, and you know with what success ; but even now its 
depth is detrimental to the health of the men and also to the amount of work 
they can do per day. The Western Australian fisheries, however, have produced 
pearls which in size and quality can compare with the finest tiie world has 
ever seen. One pearl which 'was found along that coast last Boxing Day by 
one of our boats was as large and round as an ordinary marble, and for it 
the present owner has refused over 1,300/. We have visited some of the half- 
explored bays and gulfs in New Guinea, and discovered fine shell there, but 
the unhealthiness of the climate was found to be a far greater drawback to 
work than the hostility of the natives. In fact, so many divers died of that 
peculiar disease known as Beri-Beri that few care to go again. Those engaged 
in shelling have to undergo many hardships caused by the scarcity of fresh 
water, the frequency of hurricanes, and the dangers of navigation in close 
waters, of which only incomplete charts have been made ; but though fortunes 
have never been won at this industry, the better class of shellers have conferred 
niany benefits on the natives belonging to the different coasts where they have 
worked." — European Mail* 



PLUMBAGO :— CEYLON'S ONLY MINERAL OF IMPORTANCE. 

{Summary of a Paper read before the Ceylon Braiuh of the Royal Asiatic 
Society, on August 28, by Mr. A, M, Ferguson y C. M, G,) 



PLUMBAGO : With Special Reference to the Posttion Occupied by the 
Mineral in the Commerce of Ceylon ; and the Question Discussed of the Alleged 
Existence in the Islafid of the Allied Substance ^ Anthracite: 

Mr. Ferguson commenced by stating that the mineral of which his paper 
treated was a form of carbon, the substance which con^itutes so large a 
40 
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portion of organized nature, more especially of the vegetable world* Graphite 
w^ in truth vegetable matter mineralized by those various forces of mtidsttife, 
heatt friction, pressure, and electricity or magnetism, which have so marvel- 
lously metamorphosed the primitive rocks in which the mineral is generally, if 
not exclusively, found.' In Geikie's Handbook of Geology, graphite is mentioned 
first in the list of rock-forming minerals, sulphur and iron following, before 
siliea in its protean forms is specified. In a more or less definitely crystallized, 
foliated, ^ columnar, needle-like, or massive shape, the mineral embodies the 
altered remains of some of the earliest plant forms which appeared on the 
earth, when the fiat was uttered in the far back ages of creation, "Let the 
earth put forth grass, herb yielding seed, and fruit tree bearing fruit." Those 
of the audience who entertained a vivid recollection of the fascinating paper 
by. Dr. Trimen on the Flora of Ceylon, recently read in that hall. Could 
imagine the delight it would afford that eminei^t naturalist and thousands of 
other scientists, could the brilliant steel-grey to jet-black ore they were consider- 
ing reveal the secrets of its vegetable origin and show the fibres, the leaves, 
the fiowers,^and fruits of the earliest herbage of the morning of the times, 
fiom which it has been transformed, in like manner as ordinary coal also 
generally speaks of the early days of the geologic ages. But graphite (so called 
from its earliest use in the formation of pencils for writing and sketching), which 
there can be little doubt is. closely allied to coal, although generally older in 
origin, and the subject of more intense and long-continued metamorphic influence 
than the carbonaceous substance so valuable as fuel, is too highly mineralized 
(with the exception, perhaps, of the formatioiTs in Canada) to display a trace 
of the vegetable tissues from which it claims its descent. 

IJo the seeker for fossil remains of ancient organic life, therefore, graphite, • 
like our other primitive rocks, gneiss and crystalline limestone,, is less interesting 
than are the coal measures, with their wonderfully preserved specimens of plants 
and animals and shells, on which human eye probably never looked until the 
operations of the toiling miner revealed their, in some cases, almost perfect 
lineaments. Graphite seems, in truth, to be the most highly crystallized form of 
carbon next to the" peerless diamond, which poetically, if not with perfect 
scientific accu» acy, has been described as a drop of pure liquid carbon crystal- 
lized. Graphite (to which, when burnt, the diamond reverts) has a beauty of 
its own, and as small diamonds have actually been formed by artificial means, 
the time may possibly arrive when the form of carbon which mineralogists 
rank only next below the diamond may, by means of the appliances of pro- 
gressive science, be advanced from the second to the first place. Let us only 
attempt to imagine a mass of pure graphite equal to a quarter of a ton, such 
as that sent to Melbourne in 1880, and the still larger mass which will prob- 
ably figure in the Court of- the Colonial and Indian Exhibition of 1886, 
metamorphosed into diamond '* of purest ray serene, " and try to conceive the 
thing of beauty it would be, even if shrinkage in the transformation process 
reduced its size to one-tenth or even one-hundredth of the original bulk. Mean- 
time it seems curious that Ceylon, so rich in " precious stones " which, with all 
their brilliancy are simply crystallized and coloured clays, should be utterly 
destitute of specimens of the king of all gems, seeing that diamonds are found 
close by us in Southern India and in formations similar to those existing here: 
laterite, occasionally, and e'specially in association with corrundum, which in 
Ceylon is so common and of which our most precious sapphires and rubies are 
but higher forms. 

The paper then stated that of more value to Ceylon economically, beyond 
all comparison, would be the real discovery amidst its rocks of that form of 
carbon which ranks next to the diamond iand graphite, and which seems to be 
graphite and perhaps diamond in a less altered form. It needs scarcely be 
said that coal is referred to. 
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The authority of the late Dr. Gardner, formerly of the Royal Botanic Gar- 
dens, Peradeniya, the late Rev. Dr. Macvicar and Dr. William King of ttie 
Indian Geological Survey, was quoted, to show the improbability of the exist- 
ence of coal where, as with us, primitive rock formed the surface strata, and 
the reader proceeded to discuss fully and to show the utter baselessness of 
statements made by Dr. Gygax, a Swiss minerologist, and endorsed by Tcn- 
nent, to -the effect that in addition to millions of tons of iron, which could 
be laid down in- Colombo at £6 a ton, anthracite, in association with plumbago 
and basaltic rock, was equally abundant and could be laid down in Colombo 
at 18s per ton, after cost of digging and conveyance from Sabaragamuwa. ' If 
Gygax and Tennent considered the alleged discovery of anthracite important 
with reference to steam navigation in 1848, how much more important would 
such a discovery be now, when the powerful but odourless and smokeless heat 
which the form of coal called anthracite yields would be just what is wanted 
by our expanding tea industry, while, as regards the requirements of steamers, 
it need only be mentioned that between 1880, when Colombo Harbour first 
afforded moorings for steamers, and 1884, the imports of coal into Ceylon had 
gone up from 80,000 to nearly 200,000 tons, the average value being over 
R20 per ton. But while bituminous coal was found in India anthracite did not 
exist there, the nearest approach to it being crushed coal near DarjUing, which 
had been converted into semi -graphite. But, while dogmatism was deprecated, 
entire scepticism was expressed as to the existence in Ceylon of anything 
more closely resembling coal than the peaty matter founds amongst other places . 
at Nuwara Eliya, and which, compressed and dried, might be useful as a 
fuel. What seemed beyond question certain was that neither Dr. Gygax nor 
any other human befng had ever seen anthracite in our gneiss rocks, and as 
to the alleged discovery of the mineral in enormous quantities, Mr. Ferp[uson 
said : In the history of scientific exploration and report, and of colonial history 
and progress there seems to be no greater fiasco. 

A curious circumstance in connection with the alleged existence of aftthra- ' 
cite in Ceylon was mentioned. The late Mr. John Armitage, a well-known 
and enterprising merchant, saw in the British Museum a specimen of fine 
iridescent anthracite labelled as from Saffragam, Ceylon. It was said to be 
from the collection of a Colopel Greville, a name not pixnninent in the 
annals of Ceylon, and Mr. Ferguson added : — ^To show how confusion n^ay arise, 
I need merely mention that through the dropping of a comma, plumbago is 
represented in successive works, including the Encyclopadia Britannkat as 
found in **Travancore Ceylon,'^ as if the localities were one. There is the 
case of colamba root, too, which received that name because ships touching 
last at Colombo brought the bitter root to Europe from India. But the crown- 
ing absurdity was that the Emigration Commissioners, who had in 1846 the 
ordering of such matters, instead of saying to Messrs. Armitage and Tindall, 
** We will refer to the Governor of the colony for information," or, " You go 
and prospect and let us know what you find and under what circumstances, 
make your offfers, and we will consider them," jumped instantly to the conclusion 
.that anthracife of such quality, in such plenty, and in such circumstances of 
cheap acquirement, existed in Ceylon, that 40 per cent would be a fair royalty 
to charge ! There the matter • ended, until Gygax's alleged discovery was an- 
nounced, two years subsequently. It seems just possible that in both cases the 
supposed anthracite was the cocky hard form of plumbago, which the natives 
call yahora or iron dross. It was suggested that finally to set at rest the 
question of what minerals or metals might and might not be expected to 
occur in our Ceylon formations, the Asiatic Society should press on Govern- 
ment the propriety of asking for the loan of the services of a competent 
geologist like Dr. William Kmg of the Indian Geological Survey, who, with 
his experience acquired in India, could pronounce* on all important points in 
A period of time probably not cxteoding beyond . a year. 
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Passing over much detail of a more or less interesting character, we quote 
as f ioUows : — 

But if the diamond, amber, coal, and petroleum arc absent from our rock 
formations^ happily there can be no question as to either the quality or tb€ 
quantity of our ifiineral carbon in the shape of plumbago, of which indeed, in 
the form most valuable for the manufacture of metal-melting crucibles, Ceylon 
seems to have as much a natural monopoly as she has' of Srst-class cinnamon 
in the vegetable world. There are, no doubt, vast deposits of graphite in North 
America, especially in Canada, but the mineral seems to be generally diffused 
in rock from which it is difficult and expensive (labour being scarce and dear) 
to separate the imall particles. Graphite, although rare in a form economically 
valuable, seems very widely distributed over the face of the earth. In India 
plumbago has beeii found in a large number of places, and has been the 
subject of many experiments and much discussion, but the results have been 
hitherto disappointing. It generally app.^ars sparingly in very quartzy rock, and 
in heavy ferruginous gneiss. The mineral is deficient in lustre, contains much 
iron, and one specimen gave 35 per cent of lime. Lime is, perhaps, even more 
fatal to the value of plumbago than iron, and although graphite may occur in 
the mignesian limestones of Ceylon (I never heard of but one instance), it Is 
quite manifest that digging in the dolomite need never be 'resorted to, the min- 
eral being so plentiful in our quartzy gneiss, where the only enemy encount* 
ered, and that, happily, not very frequently, is iron. Like some other advers- 
aries, this one sometimes appears in guises the most radiantly beautiful, in the 
present case as pyrites varying from splendidly crystallized masses, with facets 
polished like finest silver, and again simulating auriferous treasures by putting 
on the most glorious colourings of gold, shading away td a lovely and delicate 
• green, indicative, this tint, it is supposed, of the presence of sulphate of 
copper. *• 

This auriferous coloured pyrites is appropriately named in Sinhalese dtya 
ral'fany or '* water gem-gold/' the recognition of water as the agent to which 
the formation and its brilliant colours are largely due being, curiously enough, 
in perfect accord with the conclusions of the most advanced geological 
scientists. 

To Mr. Williams, Acting Government 4gent of the North -Western Pro- 
vince, I am indebted for a collection of interesting specimens from Polgola on 
the road to DambuUa, showing how plumbago is associated with and forms 
round a nucleus of crystalline or semi-opaque and sometimes garnetiferous quartz 
(the position of the minerals being, I am told, oCcasionsUly reversed), and 
quite a number of pieces of rock which the non-scientific might well be ex- 
cused for regarding as cdated and permeated with brilliant golden ore. These 
may be regarded as the flowers of the subterrannean regions where plumbago 
is mided. I am bound to state, however, that the brilliancy of iron pyrites 
has no effect in modifying the inimical feelings with which those connected 
with the plumbago enterprise regard the mineral, while they talk with disapproval 
and disgust of the yahora^\f^a iron, bora dross : iron dross, the hard iron- 
like form of plumbago ; and anyone desirous of procuring specimens will be, • 
made heartily welcome to wtat in the eyes of the plumbago dealer is associ-' 
ated with a rocky inferior and unsaleable product. But truly the pure soft 
mineral itself, in its various forms of crystallization, the most prevalent being 
a radiating star-like arrangement, and its variation of sparkling colours from 
steel grey to plates of jet black, may be regarded as a veritable "thing of 
beauty." A collection of first-class lumps, each highly polished and lustrous, 
intended for shipment to Germany, which could be seen at Mr. W. A. Fernando's 
store recently, was certainly a striking sight. In connection with this collection 
of silvery masses, Mr. Fernando showed us specimens of a dark-coloured variety, 
of needle -like formation, which he said he had been requested by his customers 
\s> make up separately, as the ordinal^ miUs could not ejuily grind (bat partic- 
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ulstr quality. Graphite generally, like iodine, shows a bright metallic sheen, 
but it is at once di;>tinguished from the true metals by its soft . and 'unctuous, 
taccbanicaji condition, I am speaking of first-class min^rali for, showing us a 
specimen of plumbago formed, apparently, over an ironstone nucleus, Mr. 
Fernando declared such ore to be unsaleable. . In truth, the reasons why our 
Ceylon graphite is so much sought after, are the entire absence of lime from 
the mineral, and in most cases its equal freedom from ferruginous particles, 
the small proportion of foreign substances, if any,, being volatile matter and 
minute fragments of silica and alumina. Besides grinding to extreme fineness, 
an acid bath is used thoroughly to purify graphite used for certain delicate 
purposes, such as electrotyping, when the finest and purest dust is required to 
coat surfaces of wood, plaster of Paris, and guttapercha, &c., to render them 
conductive. An authority, of all in the world, perhaps, best qualified to speak; 
describes Ceylon plumbago as combining the two qualities of being almost as 
refractory as asbestos and at the same time the most perfect conductor of heat. 

The various portions of the world in which graphite is found were then 
enumerated, from North America to Japan, and the first mention of Ceylon 
plun^ago were traced, evidence not being forthcoming to prove Bennett's asser^ 
tion that Ptolemy, who wrote in the second century of our era, had referred 
to the mineral. The Historical records of Ceylon are as silent regarding plum- 
bago aa they are with reference to cinnamon, but a medical treatise of the 
fourteenth century (about the date of a MS. extent in Europe said to be ruled 
with black lead), speaks of kaluminiran (black mica), as a medicine whe;n 
boiled and subjected to the detergent influence of Euphorbia juice. The Cum- 
berland black lead was also sought after as a medicine about a century and 
a half ago. 

To quote again : — The officer of the late Ceylon Rifle Regiment who wrote 
a book on Ceylon stated that Thunberg, the Scandinavian naturalist, who wrote 
in 1777, was the first to notice plumbago as a product of Ceylon. This was 
an error. Robert Knox, who wrote in 1681, mentioned the existence of the 
minecal; and Valeutyn gives a letter of a somewhat earlier pe:^od by the 
Dutch Governor Ryklof van Gk>ens, dated 24th September 1675, addressed to 
his successor the Governor-General Jan Maatsuyker, in which he mentions veins 
of plumbago {potloot) in the hills, and mines in the lowcountry. He described 
it as a product of quicksilver, an error which, repeated, may explain the alleged 
discovery of a mine of quicksilver near Kotte soon after the British took 
possession of Colombo. So important was the latter discovery deemed at the 
time that a military guard was placed over the mine; but subsequently thp 
existence of quicksilver in Ceylon became as mythical as that of anthracite 
seems now to be, or the alleged discovery of coal by the Dutch who are said 
to have disregarded it in view of the abundance of wood fuel. * * * A Mr. 
Ive, who wrote apparently in 1755, professed to have discovered " black lead " 
and copper ores in Ceylon. Mr. W. P. Ranesinghe has unearthed for me the 
tradition that the last King of Kandy, infamous for his cruelties as he is 
famous for his cesthetic taste, added to his many-sided character a development 
of the commercial instinct, supplying^ it is said, plumbago to merchant ships, 
more than seventy years before such entcrprizing traders as the Fernandos and 
De Mels appeared on the scene. The tradition seems also to indicate that some 
of the plumbago in which the monarch traded was dug from a mine on the 
lands of MoUigoda Disawa. 

Then followed references to notices of plumbago by Cordiner and Davy. 
Bcrtolacci, although he dealt with every export of any importance in detail up 
to the end of 1813, makes not the slightest mention of plumbago. The export 
of the article must have commenced, between 1820 and 1830, however, for Mr. 
Joseph Dixon, the fomider of the great' American Crucible Company, obtained 
a shipment of Ceylon plumbago in 1829. In that very year Col. Colebrookef, 
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one of the Commissioners on Ceylon affairs, stated in his report that provision 
had been made for the delivery of cinnamon and black lead-in the Kandyan 
Provinces (then including the Seven Korales) at fixed rates. Reference to three 
Government Calendars shows that there is no mention of plumbago until 18S1, 
when it was included in the list of articles liable to export duty, the rate 
being 10<f. per cwt. The amount of revenue at this rate in 1832 was £22 
18j 6rf. The mineral did not, however, assume real importance in the commerce 
of Ceylon until 1834, and for the half-century which has elapsed between that 
year and the end of 1884 I possess, thanks to the courtesy of the Assistant 
Auditor-General, Mr. C. Dickman, full details of the rise, progress and fluctu- 
ations of the trade until from small beginnings it has in the past five years 
attained truly important dimensions whether regard be had to the quantity and 
value of the mineral exported, or the revenue derived by Government from 
a royalty finally fixed in 1877 at the very moderate rate of R6 per ton. 

For the first three years of the period beginning with 1834 no export duty 
was levied on this article. From 1837 to 1846, and again from 1868 to 1869, 
a duty of 2^ per cent was levied, -which yielded in the earlier period sum^ so 
low as R12'25 in 1839, rising to R759 in 1846. In the second series of years, 
when export duties were levied expressly for railway purposes, the duty rose 
from Rl,190 in 1858 to the appreciable sum of R22,240 in 1869. The latter 
sum was levied on 226,132 cwt. valued at R889,62a. The rated duty seems, 
therefore, to have^ been as nearly as possible one-tenth of a rupee per . cwt. 
The only Customs impost to which plumbago is now liable is apart, from the 
royalty, T cents per barrel, recently exacted for harbour purposes. As each 
barrel contains 6 J cwt. net of mineral, the burden is only a fraction over one 
cent per cwt., in addition to the royalty which since 1877 has been levied at 
the rate of R6 per ton, or 25 cents per cwt., equivalent to 2 J per cent on the 
Customs valuation of RIO per cwt., but rising to 5 per cent if the real value is 
only about RlOO per ton. Previously to 1851 no royalty was levied, and the 
varying rates since then have been ; — 



In 1851 per ton ... 


4j. 


In 1864 per ton ... 


16j. 


„ 1852 „ 


hs. 


„ 1869 „ 


80j. 


„ 1859 „ 


... 17j. U, 


„ 1873 „ ... 


RIO 


•„ 1862 „ 


... 14j 


„ 1877 „ 


*•• R5 



There can be no possible question, it * would seem, of the propriety of 
exacting a royalty, moderate in proportion to its market value, on this mineral, 
which is entirely an article of export, and which is as much the property of 
Government, or the people of Ceylon, as are the pearly treasures of the *'oyster" 
t)anks off Arippu, — providing, too as the revenue from plumbago does for the 
construction, amongst other public works of means of communication which 
facilitate and cheapen the operations of the diggers. We could only wish that 
copper, tin, nickel, and other ores which have been so positively written about 
as occurring in Ceylon with gold, which beyond question does exist, were found 
in quantities sufficient to add appreciably to the revenue in the shape of royal- 
ties. The one necessary qualification is of course, that the amount of the tax 
should be such as not to bear heavily on an enterprise which is always toil- 
some and often precarious. Taking the " average value of plumbago at RIO per 
cwt., the Customs figure, the present impost of 25 cents is, as noticed above, 
only equivalent to a rate of 2^ per cent, which certainly cannot be complained 
of as unduly onerous, however justifiable complaints and remonstrances were 
when 14 J, 16 p, and even 30s, per ton were exacted, or RIO between 1874 
and 1877. The present rate has the merit of being light, easily collected, 
and productive, for in the five years ended 1884 an average export of nearly 
12,000 tons per annum, of an annual value of R2,400,000, yielded royalty 
equal to a yearly average in round numbers ai R60,000. When the proceeds, 
of digging licenses and leases of Crown lands, and stamps on those leases 
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are added, the average may be raised to R65,00. The maxima of quantities 

exported, total value, and total revenue were reached in 1883, when the figures 
were : — 

Plumbago exported ... ... ... ... cwt. 262,774 

Value @ RIO .per cwt ... ... ... ... R2,627,787 



Total revenue 



( Royalty ... R65,694 ") 

] ^ [ ... R70,421 

( Leases and licenses 4,727 3 



Wonderful contrasts these, even if we reduce ihe Customs valuation by one- 
half, to an export of only 423 cwt. in 1839, valued at only R490, or a little 
over Rl per cwt., and yielding to the revenue of the Colony only R12'25, a 
sum scarcely worthy of collection ! The totals for the whole period of half- 
a-century of the export trade in Ceylon plumbago are striking viz : — 

. Quantity exported ... ... ... ... cwt. 3,526,000 

Value of this quantity ... ... ... ... R25,742,000 

Contributions to revenue ... ... ... R841,000 

Crediting plumbago revenue with items brought to account under stamps 
and other headings, the amount might be raised to R900,000, and, had Govern- 
ment always got its own in the shape of royalty, the round million of rupees 
would be considerably exceeded. 

Taking averages of qualities and periods, it is probable that R200 per ton 
is too high a valuation for this mineral, and that twenty millions of rupees 
would more nearly than twenty- five millions represent the total value of 
the plumbago exported in fifty- one years, for which figures are given. At any 
average price of less than RlOO per ton it would probably not pay to dig plum- 
bago, and as a matter of fact what was evidently over-production between 
1880 and 1888 led to a reaction in 1884, when not only did exports fall off, 
but operations in the preparing yards in Colombo were stayed for a time by 
general consent, some not opening again even when the probability of a -war 
with Russia gave a fresh fillip to the trade. 

It is a melancholy fact that plumbago is one of the class of articles 
like ^Willainous saltpetre" and some others, the trade in which prospers when 
war has broken out or when warfare is threatened. The reason in the case of 
our staple mineral is, that the chief use by far to which Ceylon plumbago is 
put is the manufacture of crucibles, nozzles, &c., employed in the preparation 
of Bessemer and other steel, now in such large requisition for shipbuilding, 
plates for ironclads, torpedoes, shot, shell, &c. ; this, in addition to the melting 
of the precious metals, for which crucibles of refractory plumbago are emi- 
nently suited from their superior strength and perfect smoothness. There are 
many minor uses to which plumbago is put, as will hereafter be shown, but 
I believe I am right in stating ()iat its extended consumption (if that word can 
be corriectly applied to an article which is almost unconsumablc) in recent years 
is due to the great and rapid advance of the steel industry on both sides of the 
Atlantic, not merely to provide materials for ships, dui^able and light, but for 
the dread weapons and appliances of modern warfare, such as Krupp and Arm- 
strong guns, steel shot, &c. But the abundance of the ore in Ceylon, and the enterprise 
and activity with which the mining, preparing and shipping of the mineral have 
been pursued, have in this case, as in so many others, recently led to production 
considerably in excess of demand, so that the profits of the pursuit, never very 
great and always precarious, have recently been low or wi/. 

When at its highest market value I do not suppose that Ceylon plumbago- 
ever sold for more than £50 per ton : indeed the higest price of which I have 
evidence is £48 realized by Mr. W. A. Fernando, of Brownrigg Street, 
Colombo. What is this to the celebrated Borrowdale pei^il " blade- lead." 
mines, which, after having been worked since the reign of Queen Elizabeth, 
recently gave out, so that now pencils picked up at Keswick as curiosities 
cost si>:pence each .• In the report of the Matara district for 1870 the Assistant 
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Government Agent stated: — "To meet Ceylon plombago in Cumberland was 
certainly a surprise; but when recently at the English Lakes I learned that 
plumbago- from this Island was mixed with the local graphite to make good 
j^cils," 

In the palmy days of the plumbago mines of the North of England the 
black-lead obtained from them was valued at 30s. per jiound, or over ;63,000 
per ton,' or within about two-thirds of the price of ordinary gold. We cannot 
be surprised therefore to learn that a couple of centuries before the world 
heard of the gold escorts of California and Australia, the black-lead of the 
English Lake region was guarded in its transit, in carts, from mine to manu- 
factory by parties of military, the robbery of black-lead mines being, by an 
Act of George II., constitued a felony. The Act, curiously enough, recited that 
black-lead was employed for divers useful purposes, and more especially for 
the casting of bomb-shells, round shot, and cannon-balls. The connection, 
therefore, with the art of war of the mineral so long associated with the 
most intellectual and humanizing of the arts of peace — writing and drawing, 
to wit — does not date from yesterday. 

The quality of the Borrowdale ore, dark- coloured, pure and soft, rendered 
it eminently suitable for pencils of the finest descriptions, and for about two 
and a-half centuries the world was practically supplied with pencils from this 
one source. From one pound of the ore, worth 30s. or at the rate of £168 per 
cwt., the number of pencils cut averaged from 18 to 20 dozens. The mineral 
was stated to be found in pipes, strings, and irregular masses called ** sops, " a 
description which, substituting modern terms for olden, applies equally to the 
Ceylon graphite formations. Since the exhaustion of the Cumberland mines, 
the best ore for pencils is said in some books to be obtained from Siberia, while 
no doubt the massive and soft stove ^lished black-lead occurring in various 
parts of Germany— Bavaria, Bohemia, &c. — is applied to the manufacture of 
pencils. It cannot be questioned also that some of the finest quality Ceylon 
plumbago is thus used in Britain, and also in the United Statejs. 

Then followed notices of the various methods of manufacturing pencils, 
from the period when blocks of bLick-lead were sawn into pieces until Conte 
of Paris in 1796 discovered the method now universally adopted of mixing 
finely ground graphite and clay together and subjecting the mass to pressure 
and heat, plumbago crucibles being used to give a final firing to pencil-leads. 
In the one -city of Nurnberg 250,000,000 of pencils, worth £400,000 are turned 
out annually, so that Mr. Ferguson felt justified in estimating the production 
of the ^hole world at 1,000 millions, worth at least £1,600,000. Clay m varying 
quantities is used to give adhesion to crucibles, but those with the largest 
proportion of plumbago are of course the best. 

To quote again r— The Canadian and United States plumbago is of as pure 
a quality as that of Ceylon, but good as the American ore is, when freed 
from the rock in which it is generally scattered after the fashion of mica, 
I suspect the high cost of the labour necessary for first mining and then separ- 
ating the mineral by the wet process — for the dry has proved a failure — will 
prevent continued and successful competition with Ceylon. We shall soon see, 
however, for the Joseph Dixon Cruicble Company had produced in 1882 a 
quarter Of a million pounds of native plumbago, against 16,000,000 pounds 
imfXH-ted from Ceylon, and a determination to "go ahead'* was expressed. 
Some as yet unthought-of machinery, cheap chemicals and appliances must, 
however, be brought Into play before the pure, massive Ceylon product and 
our far cheaper labour are distanced in the race. And if, as Professor Dawson 
states, some of the Canadian ore is fibrous enough to indicate by its texture 
its vegetable origin, there is no room to suspect that, however pure the 
mineral may be as carbon, its mechanical condition cannot be so good as 
that of the more highly crystallized Ceylon plumbago. One important element 
in the* question is, that, according to our- Ameiican friends themselves, enter- 
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prizt and competition have had such influence, that Ceylon plumbago can be 
obtained by them at 25 per cent of what it cost some years ago. 

The effect of competing demand for the substance, howiDver, between 
1S50 and 1870, chiefly on the part of the Battersea Crucible Company in Eng» 
fand and the Joseph Dixon Company in the United States, was to enhance 
the value of the ore to such an extent in Ceylon as to produce temptations to 
cheating, which the native headmen, whose business it was to weigh the output 
and collect the royalty at the pit's mouth, were unable to resist. These estimable 
servants of Government cheated the diggers out of bribes by threatening to re- 
port them as having surreptitiously removed plumbago on which royalty had 
not been paid, and they impartially cheated Government by accepting briber 
to largely under-report the quantities really dug and removed. The Customs 
figures enabled the Government authorities to appreciate the vast extent to 
which the demoralizing system had gone, and so in 18 73 legislation was initiated, 
the main object of which was the collection of the royalty at the custom-house 
— a mode in itself far preferable to the direct system of collection previously 
in fowe, and securing every sixpence of royalty due, because, practically, every 
hundredweight dug is exported^ the quantity as yet used in local foundries or 
ioT any local purpose being quite msignificant. I believe a few crucibles 
for gold and silversmiths^ use are locally made, and the result of inquiries 
made by Mr. W. P. Ranesinghe at my request is that Ceylon potters occa- 
sionally employ the mineral for giving a glaze to pottery, as is the practice in 
India. 

ThQ mercantile community- strove hard in 1873 ^^ make out a case for 
the entire abandonment of the royalty, but the Press supported Sir William 
Gregory's Government in resisting the pressure brought to bear in this direction, 
only that the Observer strongly urged a rate so l6w as R5 per ton, which after 
four years' experience of Rio per ton, under which exports declined, was con- 
ceded in 1877. Under this rate, which is still in force, the exports more than 
trebled in the six years between 1878 and 1883. 

Then follows a description of the largest plumbago mine in Ceylon : — 

Mr. De Mel has been amongst the most prosperous of all who have en- 
gaged in the plumbago digging enterprize in Ceylon, his prosp6rity being mainly 
due to the rich yield of his Kurunegala district mine, which is by far the most 
important in Ceylon, having been sunk to a depth of 450 feet near the base 
of a hill, Polgola, which seems to be largely composed of fme quality plum- 
bago. From this mine Mr. De Mel' obtained ah average of 800 tons annually 
for eleven years, his profits, h« authorizes me to say, being at the' rije- of 
£2,000 per annum. No wonder if, notwithstanding lessened productfen and 
profits in the past two years, connected with this mine there is a steam crane 
for raising water and a considerable Itength of Dccauville railway for the car- 
riage of the ore from pit mouth to cart, or that the " enterprising owner has 
commenced a base level tunnel at an estimated total cost of iBi,ooo to free 
and keep the mine free of water, whctiier the resuH of springs in the rocks or 
of monsoon rains. The effect of the latter during' the decent exceptionally heavy 
burst of the south-west monsoon in May was to nil up the pits and put a stop 
to digging everywhere. This, irrespec6ve of a fall of £2 per ton from the 
price to which the mineral had been sent up the war "scare. 

The tunnel in Mr. De Mel's mine, when completed, will not only carry 
away water but facilitate the output of mineral from the lower which arc 
generally the richer strata, besides ventilating the mine so as to prevent injury 
from mephitic gasses or inconvenience from the smoke of explosives employed 
in blasting. The draft will also alleviate the heat in the interior of the mine, 
which the worknnfen now complain of as sometimes intolerable. For blasts 
under water large quantities of dynamite cartridges art employed, in addition 
to gunpowder used in portions of the- galleries comparatively free from mois- 
ture. The wages paid to diggers in this mine, chiefly lowcountry Sinhalese, 
4« 
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vary from 9^. per diem, for coolies to Ri for those who perform the boris^| 
and blasting t)perations. In the Pasdum Korale there is a system of pajrment 
for labour by shares in the profits, after all preliminary expenses defrayed by 
the capitalist have been reimbursed. 

The hiU in which Mr. De Mel's mine has been opened— Mr. W. A. 
Fernando having another at a higher elevation than De Mel's with a depth 
01 330 feet— seems to be permeated in its whole extent by generally horizontal 
veins of the richest plumbago, associated with beautifully snow-white cxystallinc 
to semi-opaque quartz, the latter occasionally showing specks of garnet and 
bands of soapstone, and Mr. De Mel brings to the surface practically piure 
plumbago. As regards the generality of pits, he agrees wi(h the estimate of 
Mr. \V. W. Mitchell (who has probably purchased, prepared and shipped to 
America as well as Europe more plumbago than an^ European merchant who 
ever resided in Ceylon) that the extraneous matter m the shape of earth and 
rock brought to the pit's mouth is equal to one-half of the whole, about 10 to 
15 per cent being the proportion carried to Colombo and separated from the 
ore in the preparing yards. Mr. Fernando's estimate, however, of foreign 
matter brought to Colombo is 5 per cent for pieces of quartz round which 
plumbago adheres, and 2i per cent for minute fragments of silica, iron, &c., 
mixed with the smaller pieces and dust. Any person who has witnessed awt 
appreciated the difficulty and the expensiveness of the processes whereby small 
fragments of rock are separated from the lower classes ctf plumbago in Ceylon 
can well imagine the obstacles to profitable separation of the mineral from rock 
in America, where there are no masses but only scales of the mineral distri- 
buted throughout the rock. 

Then followed a notice of a mass of plumbago only 14 lb. short of 6 cwt, 
which Pe Mel exhibited when the Prince of Wales visited Colombo, and the 
statement that large masses are sometimes although pure carbon yet of such 
hard consistency as to be commercially valueless. Mr Ferguspn suggested that 
this form of plumbago and not the softer kind should be used for sculpturing 
elephants and other objects. Then followed a description of the various systems in 
force in the three Provinces to which plumbago mining is practically confined. In 
the North- Western Province all the mines are on private property. In the Southern 
Province only licenses to dig are charged, at the rate of Rio per annum, but 
no rent. In the Western Province, besides the charge for licenses, a rent-royalty 
of one-tenth of the plumbago dug or its equivalent value is levied, which adds 
considerably to the revenue. Sir Wm. Gregory in 1873 announced that the 
policy of the Government would be to lease and not to sell plumbago lands, 
so as to prevent a monopoly in the hands of the rich. Mr. Sa«ndezs is, however, 
in favour of selling such lands outright, but only in small lots* lie quotes in 
favour of his view the results of a sale in 1880, when a lot of i acre, i rood 
and 13 perches realized R8,i5o. As a general rule the rent-royalty exacted in 
the Western Province is somewhat below the sum (^ K5 per ton charged on 
export, so that the total impost on such plumbago is Rio per ton. Ownets of 
private mines, and diggers on Government lands in the Southern Province, pay 
only R5. jD4r. Ferguson said of the leasing system:-— 

The merit of ^e system, provided the rent-royalty is moderate, is, that the 
lessee of the land pavs only and just in proportion to the productiveness of 
the land he has leased, payment being accepted in money or in kind. At the 
end of each vear the lease can be either renewed or abandoned, and plumbago 
lands which have been for a certain time at>andoned, and which evidently do 
not contain appreciable quantities of the metal« are sold on the terms applied to 
ordinary Crown lands. 

At present as sources of plumbago the North-Western Province bcems entitled 
to first rank, the Western following as a good second, while the Southern is a 
distant third, the Galle Customs returns showing an export of one-tenth of the 
>vhole plumbago sent away against nine-tenths from Colombo. Three-fourths of 
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all tlie plnnitego ex|i6r^ from Ceylon are dug; in the Kurunegala anci Katutata 
distriets. It was then noticed that exaggerated figures have appeared in the 
Blue books as to the numbe? of plumbago mines in theislahd, from the inclusion 
of abandoned pits and mere holes. While the .pits opened from fi^t to last 
must amount to thousands, those being worked at any one time may be taken 
at a few hundreds, from 300 to 600. Water in the soil* and from rainfatt i^ 
the great difficulty. To quote: — 

As a general rule, graphite seems to exist not far from tlie surface, on 
which its presence may be revealed through fissures, while, in regard to this 
mineral as well as gold and other ores, indications in streams guide exploters 
up to the including rocks, generally quartzy gneiss, in which the mina^l is 
embedded or diffused. Mr, De Mel tells me that very good plntAbago is often 
found near the surface, bat that as a general rule, the lower the digging operations 
go the better the quality and the larger the quantity of the mineral. (X cour^, 
the pure* the finds are, and the larger the masses the better, but a visit to 
any of the preparing yards in Colombo will show that besides the cost of prd- 
specting and mining and the uncertainty of ultimate success, a good deal of 
expense is involved in conveying a considerable proportion (alreatty noticed) Of 
extraneous matter to Colombo, there to be hammered, cut with small axes, picked, 
sifted, and washed out. 

Still, with all its draw^cks, the plumbago enterprise is valuable to the 
country, not only for thfe revenue it yields but for the generally remunerative 
employment it has given to many thousands of the population (from 15,000 to 
20,000 men, women^ and children, probably, including cartmen and carpenters), 
, especially since the period when the collapse of the once great coffee interest 
led to so much distress in the conntry. The Kurunegala Administration Report 
of 1873 stated that in that district alone, the plumbago industry had given 
employment to some 5,000 persons. The Galle report for 1872 estimated that 
each mine required from two to eight or ten miners, and even up to fifty or 
sixty, at high wages. At a period when the plumbago industry was at the 
height of Its prospeitty, Mr. De Mel and other mme owners had almost 
concluded an arrangement with Messrs. John Walker & Co. for a light railway 
line from the mine region to the" Government railway. Depression in pHces 
caused this design to Ml through, but the day cannot be far distant when 
Kurunegala at least will be connected with the Government railway system at 
Polgahawela, . forty-five miles from Colombo. The Western Province plumbago 
found in the Pasdun Korale (a korale which is famous for the quality as well 
as the quantity of ore it produces) does not come on the railway at Kalutara. 
Once it is loaded in boats it comes by water all the way to Colombo. 

A return furnished by Mr. Pearce shows that nearly one-half of all the 
plumbago exported from Ceylon comes on the railway at various points, mainly 
at Polgahawela, the quantity so carried in 188^ being no less than 5,642 tons. 

To show the vicissitudes of the plumbago enterprise, I may quote from the 
Sabaragamuwa Report of 1873 to ^^^. effect that plumbago, which formerly 
sold at R300 per ton, then realized only R90, while the working expenses 
had considerably increased in consequence of the enhanced prices of labour. 
It will be remembered that 1873 was the year in which the change was 
made to the collection of royalty at the Custom-house, in anticipation of which 
the great manufactories in Britain and America had provided themselves with 
stocks of the mineral. Hence a fall in exports and prices. Eleven years 
subsequently, in 1883, Ceylon sent away her largest export of plumbago, but 
the depression had even then set in, which led to greatly reduced shipments 
in 1884. In the one matter of cask making, however, the increase in the export 
of plumbago during the past five years must have largely filled up the void 
created by the decrease in coffee. Hora, one of our most iirferior timbers, can 
be utilized for plumbago casks and as the casks are uniformly made to hold 
a quantity somewhat over a quarter of xi ton (si cwt. nett), an average of 
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45,000 casks per auaum for the past five years, or a total in the quioqueAoium 
of 225,000, must have given, in their manufacture, remunerative employment 
to a considerable number of carpenters who had previously been largely depoident 
on cask-making for coffee. 

The industry now so wonderfully successful in the North- Western Province is 
^PpiMotly of quite recent origin. Gate Mudaliyar Jayatilleke states in reply 
to my queries as' to whether there were anything hereditary, or- a system of 
payment by shares, amongst the mining class : — 

**A11 the plumbago quarries that are now worked iq the District are 
purchased from the Crown. No licenses have ever been applied ifor or granted 
to dig plumbago. Tlie diggers are paid wages, and they are coolies from the 
Siyane and Hapitigam Kondes, in the Western Province. Very few Kandyans 
are employed, as they are not handy in blasting and excavating any depth of 
raqre than 15 or 20 feet." 

• I may add that but few Tamils are einployed in the Ceylon plumbago 
mines, which are, I believe, exclusively owned by Sinhalese, alt)iough no doubt 
the ubiquitous Chetty of Southern India is interested in the recovery of advances 
made or supplies furnished in some cases. 

To Mr. G, S. Williams, the Acting Government Agent of the North-Western 

. Province, 1 had previously been indebted for responses to my questions, thus: — 

** The pits are about sixteen miles north-east of Kurunegala on the Dambulla 

road. There is a good resthouse at about the 12th mile, and the journey in 

tlecent weather is easy enough. 

" The trade altogether failed last year— I moan no digging was done — 
on account of the fall in price, but this year operations have been resumed, 
and I am told that about 2,oco men are employed. The plumbago is found 
in rocky ground in which are very large crystals transparent like Derbyshire 
spar.* De Mel is the owner of the principal pit. The resthouse is at Gokerella. 
It is not mentioned in Fvers* Itinerary, but is between Polgola (about a mile 
beyond it) and Ambanpola. On page 20 of the new edition (1S81), Part I., 
you will find Wetakeyyapota, which is I5'5S miles from Kurunegala, and 0*55 
mile beyond that, or 16*10 from Kurunegala, * minor road to plumbago pit on 
right.* There are other plumbago pits, some actually by the roadside.^* 

It thus appears that the best deposits of plumbago at present worked in 
Ceylon are situated at the base of the north-western portion of the mountain 
zone. The mineral exists at high elevations, up to Nuwara Kliya indeed, but 
apparently not in paying form or quantity. It would appear that jnrhile the 
veins of plumbjigo run generally from south to north in the Western Province, 
their direction- in the Kurunegala district arc from east to west. 

U seems possible that if digging for gems and plumbago continues on a 
large scale, and becomes widespread, legislation may be needed such as exists 
regarding the protection of wells, and that measures to prevent accidents from 
subterraneous blasting and the collapse of tunnels, as also to secure free 
ventilation, may be necessary. Though not so much so as gem-digging, plumbago 
mining is, no doubt, largely a speculative pursuit, involving the loss and demoraliz- 
ation which ever accompany gambling pursuits. The ultimate result is, however, 
beneficial to the people and the country. 

From some of the Administration Keports consulted, it would seem that the 
plumbago industry is a recent one in the district of Sabaragamuwa^ although 
the existence of the mineral must, surely, have been revealed to the gem-diggers 
who have for ages been engaged in searching for the sapphires and rubies for 
which the region around "the city of gems'' (Ratnapura) is so famous. 

A vivid idea will be formed of the extent to which Government— that is, 
the public— were formerly cheated under the system of collecting the royalty 
at the pit's mouth, when it is mentioned that while 226,000 cwt. were exported 

* Crystalline quarts, of coTirfle> as lime taking the form . oC spar, Mems to b? 
noa-exl«tdni in Ceylon? ' 
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in 1S69, the roTiilty recorered was only Ri6,ooo, a^nst R65,ooo on a^oobcwt. 
in 1883, the rate in the latter year being only one^third of that in' the former.* 
The extreme rate of 30s. per ton in 1869 evidently proved an itresistible 
temptation to diggers and headmen, and the royalty recovered was only one- 
tenth of the sum which ought to have been collected. ^ 

A& fvis been proposed in the case of chips in the cinnamon trade, it would 
almost seem desirable that low quality dust should be excluded from the exports. 
Bayers are strongly inclined to conftne their attention to lump of best quality, 
and I have heard that some of the local dealers have injured their own reputation, 
and that of the article in which they deal, by mixing lower qualities with the 
higher. As matters stand the proportions in which the mineral seems to be 
exported are :-*-lumps, isfand 2nd quality, 50 per cent; chips and dust^ each 
25 per cent ; so that dust is only one-fourth of the whole. In the home market 
during the past five years of unprecedented outturn, I am informed that prices 
have ranged from ;^2o per ton, the highest for lump, down to £i€>» In Colombo, 
apart from the exceptional case in the experience of Mr. W. A. Fernando, 
already mentioned, the highest prices ever ^nowa are stated to be R320 per ton 
for fine, R270 for. ordinary, R9S for dust. In the old sailing^hip days, plumbago 
was taken at an exceplionaliy low rate of freight as " dead weight." Since 
I $80 the average rates for a ton of 20 cwt. have been: — steamer 40s; sailer 35s. 

The United States are our best customers in the case of plumbago, the 
Ceylon form of which the late Mr. Joseph Dixon saw and appreciated in 1827, 
and of which he secured a first shipment in 1829. In 1882 the quantity 
received in the United States from Ceylon was stated at 16,000,000 lb., and of 
the €ompar<itrvely small quantity of 22| millions of pounds sent from Ceylon 
in 1884, more than half went to the United States. But a memorandum show- 
ing the various countries for which the plumbago exported in the past five 
years was destined will clearly indicate how important a customer for our mineral 
we have in the United States with its large steel manufacturing industry. The 
general result is that of the whole export of 1,170,000 cwt. in the five years, 
641,000 (or very considerably more than one-half of the whole) went to the 
United States, the United Kingdom taking the bulk of the remaining 529,000 cwt. 

Out of an export of 263,000 cwt. in 1883, Britain took 119,000, and the 
United States 142^000, leaving only 3,000 cwt. for all other places. The 
memorandum referred to is appended as a note.t It seems probable that' three- 

^ How Btriking is the illustration here afforded of the vakie of JMdirect (and 
especially Customs) taxatios, rather than a direct levy, in the case of Orieotab. 
No greater fiscal boon could probably be coaferred on the people of ladin and 
Oeylou than—if it were possible— the coHection of all Government dues through 
the Customs Department, so saving an amount of oppression on the one hand, and 
of bribery and corruption on the other, of which European administrator» never 
get more than a faiot idea-. 

t Plumbago exported in each of the last fivo years, showing the countries to 
which the mineral was shipped.* 
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fonrtltt of all the piombago which Ceykm exerts is vied in the greet cradble 
factories of Britain and the United States, that established by the Messrs. 
Morgan Bros, at Battersea, and the crucible factories of Jersey City, New Jeracy. 

Notices then followed of the Battersea Crucible Works, and those of the 
Joseph Dixon Company, New Jersey, and it was stated that a vast fund of 
information regaiding plumbago and the* very numerous and varied uses to 
which it is p«t, were quoted from descriptions of those extensive establishments. 

The Battersea Works were founded by the Brothers Morgan in 1855. The 
American establishment had been at work long before this period, but no dotflX: 
its productions did not go beyond local demand, for in a notice of the Battersea 
works we find it stated that previously to 1855 crucibles were almost exclusively 
imported from Germany. Now that country, together with other centres of 
industry on the Continent, is principally supplied from Battersea, where crucibles 
are -turned out at from 8d per dozen, up to a gigantic melting pot costing £6 
5s and capable of taking in 1,000 lb. of steel. Such a crucible can bear from 
8 to 10 meltings, while in the case of gold a crucible taking in 1,200 ounces 
can sometimes stand seventy meltings. So in the case of brass, while crucibles 
for assaying the precious metals are very carefully manufactured, being rendered 
porous by the use of charcoal. The absence of coal fuel from Ceylon is prob- 
ably a fatal objection to local iron or steel manufacture or any extended 
scale, but for small quantities of superior steel for special local use, I would, 
with some diffidence, surest, that crucibles composed of our indigenous plumbago 
and kaolin clay, both abundant and cheap, might be profitably used. The 
existence of ** millions of tons*' of iron ore in Ceylon is not so apocr3^hal as 
that of anthracite, and those who owe their origin to Britain are not likely 
to forget that her wealth in iron quite casts into the shade all the treasures 
of the diamond mines of (jolconda and the gold diggings of California and 
Australia. 

Mr. Ferguson said, commenting on a very able paper by Mr. Orestes Cleveland, 
of the Joseph Dixon Company : — ^In most of the works consulted in the pre* 
paration of this paper — and they have been many and various— the credit of 
having first made and used plumbago crucibles has been given to the Germans. Mr. 
Cleveland awards the credit to the Dutch, and it is certainly significant that 
the Dutch name for the mineral should be pothod^ or pot lead, the lead of 
which entcibles are^made (?) — 

Again: — And so our plumbago, like our coffee, suffers from the "ways" 
that are literally "dark" of ♦the adulterators. Mr. Cleveland, in a kind of 
despair, exclaims : — " Perhaps no article except mustard can be so successfully 
adulterated as plumbago." He means, of course, for stove polish, because 
adulteration in the case of plumbago used for crucibles would soon be betrayed 
in the trial by fire, one great value of the pure plumbago in crucibles being that it 
conserves carbon in steel when being melted. 

As a lubricant for metal surfaces, journal boxes, carriage axles, and all 
metal bearings, we can easily understand why only the very finest plumbago 
should be u^, the choicest lumps being pulverized till the particles will not 
glisten but the mass becomes a dead black. It cannot, Mr. Cleveland states, 
be made fine enough by bolting (he means sifting through silk), Irat must be 
Boated either in water or air. 

I notice, however, from advertisements in the American papers, that " mica grease" 
as a lubricator is competing white plumbago, but how far successfully I cannot say. 
What I know is that the writer of a recent article on American minerals 
strongly supports Mr. Cleveland's view as to the great superiority of plumbago 
as a lubricator. I am not aware that it is so used to any extent in Ceylon, 
either in foundries or on the railways, although if all stated regarding its value 
be correct, Ceylon plumbago ought to be much more largely used in Ceylon 
than it is at present, as a lubricant and for other purposes. For all uses it 
wonld serm that g^itt^g to eMtreme fitMnoB is cfsHitiaL 
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We Qowi said the reader, come to some mUcellaneous and cimous uses to 
which plumbago is put, the mineral beiug applied to articles so dioerent aa 
musical instruments, hats and boots, bottles, paint, boats and yachts. Listen :*- 
** For pianos, plumbago is employed to ooat the bridge over ^^hicli the wires 
are drawn, because of its perfect lubrication ; it prevents the wire from adher- 
ing to the wood, and should be as free from impurity as diat used by the electro- 
typer, but need not be pulverized as finely. For organs* it is used to lubricate 
the sides, and should be the same as that used by piaao»makcrs. The German 
black-lead imparts a peculiar tone to the colours and a softness aod smooth*' 
uess to the touch of felt hats* The very best lump only should be accepted. 
As it has once been washed and dried in lumps, they vrill rMdily separate 
again in water, and no pulveriztng is needed. For colouring dark glass for 
carboys, bottUs, &c, the best German black-lead is used m lumps, but no 
inferior grade will answer. For paint, plumbago has long been known as pos- 
sessing great value. The elements do not exhaust it, water sheds from it as 
from oil itself^ and fire does not affect it. The grade need not be the highest 
For the bottoms of boats and yachts it has long been used, especially for 
racing boats; but only the best Ceylon plumboco, very finely pulverised, is 
.valuable.'* 

A substance which, used as a paint, resists the action of the atmosphere 
and is both waterproof and fireproof, is surely of great economic value, and 
ought to be specially useful as paint for the numerous tea factories erected or 
in couise of erection in Ceylon* * 

To quote again: — 

Mr. Cleveland's veiy interesting and valuable' notices of the Amerian Crucihife 
Company, and their varied manufactures of plumbago, is sttnolemeated and hvonght 
down to so late a date as tSSj by the ■ writer (Mr* JoCn A. Walker) of an 
article on Plumbago in a volume on the *' Mineral Resources of the United 
States,'' prepared by the National Geological Survey D^artment, and supplied 
to our Librairy by the Smiihsonian Institute, to which my attenl&on was attracted 
by our Honorary Secretary, when he asked me to write this paper. In the 
summary {^efixed to this volume it is stated that the amount of graphite mined 
in the States in 1882 was 495,000 lb., worth cinde at the point of production 
34«ooo dqllars, equivalent to about R70,ooo. During the nirst six moitfhs of 
1883 the production was estimated at 0^2,500 lb., worth ai,ooo dollars. From 
Mr. Walker's detailed account we learn that graphite is, as a mineral, wididy 
distributed in the United States; as an ore it is found in but few places in 
sufficient quantities and purity to be pn^tably worked. 

The attention being paid to the mineral in America may be judged; from 
the fact that samples had been received and seported on by the Jose^ Dixon 
Crucible Company from no fewer than 33 localities between October 1877 ^^ 
January 1883. 

The Joseph Dixon Company had laid themselves out to produce 500,000 lb* ; 
altogether 525,000 lb., valued 8 cents per lb. Let us say 18 cents oC our nqwe 
currency, and we get the high value (founded on cost as well as quality?) 
of R20 per cwt., or R400 per ton. The local production, however, was certamly 
not much to place against 16,000,000 of pounds imported from Ceylon in 1882, 
with considerable quantities in the two following years. 

Referring to analyses of Canadian aod Ceylon gr^rfiites, quoted from the 
American authority, Mr. Ferguson said :— *Both are almost {Absolutely pure, and 
did the Canadian and United States mineral occur ta such a form in the en- 
closing rocks that it could be cheaply mined and prepared^ there would of 
course be an end of the export of Ceylon plumbago to America. But if, in 
America, plumbago, however pure, is only dislributed in the proportion of 8 to 
15 per cent minersd to 92 to 85 rock, those connected with the Ceylon enter- 
prise need not, it would seem, concern themselves greatly with the competition 
m America of indigenous ore with that from our island. 
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Under the heading " Mannf actur efs ** there is interesting summarired inform, 
ation, which I quote:—- . 

Propfbrtionate Amounts of Graphite used for Different Purposes. 

Kinds of Graphite Per 

Manufactures. used. cent. 

Crucible and refraetory artickesV as stoppers 

and noizles, crucibles, c(tc. - 
Stove polish 
Lubricating graphite ...' 
Foundry fatcmg, et6. ... 

Grdphite greases 

Pencil leaSs , ... 

Graphite packing ... ... 

Polishing shot and powder 

Paint .;. 

ElectrotypiBg 

MisceUaneous-i-pi^o action, photographers', 

gilders', and hatters' use, electrical sup' 

ip\itSj etc. • 

too 

A table like this will give many of the readers of thii paper a new view 
of the multifarious uses of the mineral carbon called plumbago. It ^ill be 
observed that, next to the manufacture of crucible articles, the great use of 
the miiferal is ^ for po|^biug and preserving from rust the raages of stoves and 
rother cookii^ appliances, which contribute so much to the neatness, cleanliness, 
health, and comfort of modern abodes. The proportion used for this purpose 
in Ear^ie — ^in Britain at least— -cannot certainly be below that given for the 
United States. There are graphite greases as contradistinguished uom lubricants, 
and the mineral seems to be used for the packing of engines. From the 
largest forges where tons of steel are manufactured in Pittsl^rg, down to the 
studio of the photograher and the shops of the gilder and hatter, plumbago -is 
of valuable use. And not only is it called into niquisiton to produce the 
h^he^ order of steel guns and steel armour for war-ships, but it is good for 
poUshing thesportsmaiTs powder and shot. Gunpowder Used for blasting oper- 
ations is -also greatly improved by receiving a glaze or vamlsh of graphite, the 
philosophy of me operation b^ing that thus the' ^adi^s ar6 prevent^ from ab- 
sorbings the moisture which exists id mines and quarries. 

OSafi^te ena(bies the «lectrotyper to prepare and present to the world, cheaply 
aAd at; will, casts of coins, wood-cuts, copper-plate maps, &c., equal in the 
most minute and intricate detail to the most highly prized and costly originals. 
BQt next to tlio boon which the real discovery of anthracite or natural coke in 
Ceyloia would be, is the certainty of which we are assured, that in our teem- 
ing supplies of plumbago the tea planters of Ceylon can get a paint for their 
stores^ esqual in its ftre-resisting properties to asbestos paint. If this should 
pso^e to be ■ correct, and we see no reason to doubt the statement, the prospect 
IS that Ceylon will be speedily exporting, instead of importing, fireproof paint. 
Mr. Walker may well say in conclusion :— 

♦* Thegcowth of the graphite industry has kept pace with the age, each 
new development in inetalhirgy and engineering offering some new field of 
usefulness for graphite. For instance, it furnishes the pots for the manufacture 
of cast steel, and the nozzles and stoppers used in the Bessemer process. It is 
used in the manjufmctwe of electrical supplies, &c. Fifty years ago graphite 
was little known and misnamed. Now it is of constantly increasing importance. 
From an insigniiicant beginning in the present century the industry has grown 
to its present proportions. 
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A list « i]i/en given o£ tweaty-five AmericftO fin»s engaged in the plunabago 
ittduftiy, of which, the Joseph Dixon Company of Jcfsey City, New Je|s«y, 
takes the lead, employing 500 hands in the manufacture of eyerytjiing for 
n^ch grai^te is used. The same number ef hands finds employment fwni 
the Eagle Pencil Company 5 while A. W. Faber, probably an immipant or 
descendant %A an immigrant from Niimburg, employs ifo persons m hispcncu 
factory. Others employ lesser numbers, six firms giving .crucibles as their exr 
elusive manufacture; three, lead pencils; four, foundry facings andlubncante; 
seven, stove polish and lubricants. It will thus be seen thaj ^^^ *° ^ 
branch of pencil-making, and perhaps electrotypiog, the New World has gone, 
or is rapidly going in advance of the old in the plumbic jndustryi wm* 
means corresponding advance in the steel industry,. W is surely a stnkmg mw- 
ent in the romance of commerce that this ancient eastern isle of Serendib, 
the scene of the mvthical adventures of Sindbad the Sailor, should be the 
main source of supply of an article so useful in the industries and elegancies 
of life, the appliances erf peace and war, and the pursuiU of the artist and 
literary man, not only to countries in the eastern hemisphere, but to the regions 
of the Far Western world. . 

Having noticed the leading establishments in Europe and Amenca, whcic 
our Asiatic ore is so largely utilised, let us n^w .turn to one of t^c .cowp 
pounds, or yards, with its brick and tar "barbecue" or platform, and suTOund^ 
ing sheds, in which Sinhalese men, women, and buys ppeparci assort, and pack 
the mineral when received in Colombo from pits» none of which are nearer 
than thirty miles, and some of which ate so distant as the District of Hamban- 
tota at the eastern exUemity of the Southern Proviace. The chief exbibOAroC 
plumbaijo at the Melbourne Exhibition of 1880**1 was Mr, W. A. Fernando, 
of No. I, Brownrigg Street, Cinnamon Gardens, Colombo, and a description of 
his establishment which the editors of the Ceylon Observer gave in their paper 
of August I2th, 1880, is in all substantial details, cjorrect iB' Aupist 1885. 

The description was then stated to be reproduced, and the closing remarks 
were to the following effect :— 

We now feel confident that tl\e number ^ wWch the pursuitrg^vcs efi* 
ployment was much under-estimated in t88o, ;and that, considering that 5,000 
persons were said to be engaged in mining in one year in a single district of 
the North- Western Province, our higher estimate of an average of 2Q,poq men* 
women, and children at present engaged in the various operations of mining, carry, 
ing, preparing, packing, and shipping Ceylon plumbago, is not beycyid the truths 

It' is curious that the Sinhalese women should entertain a prejudice a4{^uu^t 
plumbago as poison, seeing that it is included in the native pharmacoipceia. 
We should have expected members of what Artemus Ward called ** the female 
sect " to have been more troubled about the soiling of their persons and cloth.cs 
by contact with the mineral, bu^ in truth a coating of the shining ore, while 
easily got rid of by the use of water, produce^ no such hideous effect as that 
so familiar to us now in Colombo of the truly uncanny -looking coaling coolies, 
when proceeding to their houses after loading or unloading the bunkers of one 
of the multitude of magnificent steamers which now resort to our harbour.* A 
polish of person, if not of deportment and manners, is the result of working 
amongst even the dust of plumbago, and it is curious to see the dark-skinned 
coolies of the plumbago stores walking about; with their bodies shining as u 
they were electrotype statues vivi^ed. 

In its further metamorphic ' progress from vegetable to mineral, the form 
of carbon we call plumbago has certainly taken a great step in advance of 
the carbon we call coal, in getting rid of smoke entirely, and also of dirt. 
Coal, however, cannot be accused, as plumbago justly is, with causing a whole 
roof-covering of tiles suddenly to fall off, fioin the sgiippcriness created by 
wind-blown particles of the greasy mineral. We were greatly amused by Mr. 
Fernando*s statement at the time, but others, Europeans included, who have to 
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d6 with the preparation of plambago, have fully confirmed his representation 
as fo the incompatibfHt)r of puvbago dust and tiled roofs. In this conneiition 
yft «ould advise visitors to piumlMigo compounds to be careful how they Imm^ 
themselves in such slippery places. A sudden step on to the polished platform 
may end in an undignified tumble. And this reminds me of the sensatiMi 
pto4ttced many years ago in Mincing Lane by the peculiar appearance of some 
Ceylon coffee whieh had been dried on a barbectie where plumbago had been 
previously spread. An attempt to impart a factitious colouring to the beans 
was suspected until the requisite explanation was afforded. 

As this paper may be read beyond the limits of Ceylon, it may be as 
weD to e?;plain that e^djan \i a word, curiously enough of Malay origin, ap» 
plied in Ceylon to plaited branches of coconut palms, used for roofing houses, 
sheds, carts, &c. Contend it a yard or enclosure, and barheem is a platform. 

I have already shown, what I may be allowed to repeat, that for the 
average shipments of 12,000 tons per annum of plumbago from Ceylon for the 
past live seasons, the yearly supply of casks must have been 45tOOO, and that 
the manufacture of these alone must have given welcome and remunerative em- 
ployment to carpenters out of work by reason of the partial collapse of the 
staple colonial industry: this apart from the large number of persons {estimated 
above at 20,000) engaged in mining, carting, preparing, packing, and shipping 
the mineral. 

Let us, therefore, hope that the plumbago industry of Ceylon may continue 
to prosper and extend, not as the result of wars or rumours of wars, but because 
of the steady and beneficial progress of the peaceful industries and arts which 
contttbufed to the elevation of humanity in all that constitutes comfort, happi- 
ness, and means to cultivate Ibe loftier instincts and destinies of our race. 



PEARLS AND PEARL FISHERIES. 

AN. INTERVIEW WITH MR. STREETER. 

{A repraentatifftt of q PearHHg sMion app§artd itt the Pall Mall Illustrated 

Supphmsnt] 

One or two curious facts came out in the recent correspondence in the 
papers respecting the pearling grounds in the Southern Seas — a subject surely 
of -universal interest. Mr. Strceter, the famous pearl merchant, was himself 
one of the correspondents) and we are indebted to him for giving to our 
representative the following account of his fisheries in southern waters : — 

There arc not many visible signs of jewels in Mr. Streeter's handsome 
rooms, which command a fine view of Holborn. The pearl merchant's first 
necessity, after the pearl, is light, for by nature's light only can a pearl be 
judged. The tapestry curtains ward off "intruding draughts, and their heavy 
folds partition off the room when division is necessary. But the eye of the 
stranger falls first on the safe, with its doors thrown open, like an angePs 
wings. There the eye wanders to the tables dothed in black, to the burnished 
scales in their covers of glass, to the pearl pliers which lie in a tray on 
the tablei to the cases ranged against the wall. At a table near the window 
sat Mr. Streeter, gazing with rapture on a lovely pink pearl. After we had 
had some conversation, he said he would show me some of the "riches of 
the earth," and bade me plunge my hands into bags full of rubies, bags full 
of sapphires and emeralds. He opened mysterious drawers, which shut with 
a sharp spring, and produced shabby cases holding gems of priceless value. 
Here are strings of iridescent pearls gleaming with prismatic hues. Here 
da2zling diamonds, shooting forth brilliant rays, there a ruby worth 
thousands, here a cat's-eye fit for a monarch's finger — diamonds, rubies, pearls, 
and emeralds, sapphires and cat's -eyes, there they lay before me. But only 
ior a minute* For these things are not #xfosod. 
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^GfiMS AND GEWeAWS. 

** The pearl is the most aristocratic jewel. No one bat the rich aristo- 
crat can afford to own it. To be inestimable in its value a pearl should 
be perfectly round like a marble, pure, and spotless. A black pearl is a . 
rarity, and from a thousand shells you mig^ht obtain one. I suppose one 
of the Rothschilds has the finest collection of pearls in the world. Lord 
Tw-eedmouth comes second, and Lord Bristol is a close third. The fashion 
in jewels alters rapidly, though pearls always take the first rank. At present 
the emerald is the fashionable jewel, why I cannot say ; then coroe rubies 
and saphires ; the diamond is but a common gewgaw. Everyone can buy . 
diamonds nowdays. I remember in 1870 diamonds cost £14 a carat. The 
price has fallen to £$t the result of too great a supply. But a really 
magnificent jewel, no matter whether pearl or diamond, always retains its 
value, and a collector, if he chooses to invest large sums to the purchase 
of thp best article, can always sell . at a profit. One of the greatest difiic-' 
ulties in dealing with diamonds is the operation of cutting^ which needs 
an apprenticeship of a lifetime to make an expert. There are a few ^ood 
cutters in the world, and there is actually only one man who can drill a 
diamond." 

IN SOUTHERN SEAS. 

Mr. Streeter and his son, Mr. George Streetpr, who, although young 
has -bimself been on the pearling grounds, visited New Guinea, and ex- 
plored Cape York. He gave an account of the Streeter pearl fleet which 
is at present at work on the north-west coast of Auitralia. The fleet 
numbers thirteen decked boats, including a couple of 150 ton schooners, 
"Our boats have long been pearl prospecting in North Australian waters, 
and only recently they visited the deeply indented shores of southern New 
Guinea. There they discovered shells in abundance, but the un healthiness 
of the climate • wrought sad havoc among the qoen, who died of a disease 
peculiar to these Southern waters. The disease is a soit o£ heart com- 
plaint, known as beri>beri. So we withdrew the boats fiom such dangerous 
regions. I am most proud of the organization of my pearling fleet, but 
the expense has been enormous. Perhaps I have spent ;^io,cxx)'up to now, 
and I am just beginning to secure a return* Do not imagine that pearl 
fishing is holiday work. It is like any other commercial enterprise, and 
needs steady application, great ^ industry, untiring efforts, and readiness of 
invention to reap any substantial reward. Singapore is nominally our head- 
qnartecs, and the operations are under the control of three Europeans, I 
call them 'my boys*; one is my son, another is Mr. Haynes, and third 19 
Mr. Chippendale. They are the white bosses, and my most trusted and 
devoted servants. They have under their command about a hundred and 
fifty Kanakas and Malays, of whom thirty or forty are divers. For each 
one of these I gave a guarantee to their respective Governments, engaging 
to pay them a fixed wage. Each diver has £2 a month, and an allow- 
ance of £1^ upon each ton of shells which he brings up. The shells run 
2,400 to a ton.". 

HOW THB FISHERY IS WORKED. 

Mr. streeter then showed me some shells which had recently arrived 
abou^ ten inches in length by eight in width. **You will see," he Kitd, 
"bv these perforations in the back how many enemies the pearl oyster has,'* 
pointing to the back of the shell, which was much hon^rcombed. ^* If they 
succeed in boring clean to the flesh it is all up with tlie oyster. Thie 
theory of the pearl is that some foreign substance, a bit of grit or srhell, 
finds its way within the harness, and the oyster, to avoid the irritating friction 
begins the process of pearl manufacture by the pecutiar secretion. The pearl 
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is generally found in the beard. I need not tell you that the shells are 
highly valuable articles of commerce. When the opener has passed his hands 
in to feel for the pearl he throws it to the cleaner who does his work, the 
shells are packed up in hogsheads, and when they arrive in London they are 
sold by auction in Mincing*lane to go to the manufacturer, for the shell has 
taken the place of^ ivory. The pearling season lasts from March to the middle 
of December, for in the summer months the hurricanes render their fishing 
impossible. The plan of operations is something in this wise : the fleet is 
distributed over the fishing grounds, and one or two of them see to the 
supply of fresh water and stores. The mother ship generally lies at anchor 
in the bay, and the small boats leave her every morning to go to their varioiis 
grounds close by. At night they return with their cargoes. The decked 
boats go further afield, and bring the results of their labor at longer intervals. 
At certain times the mail steamer which calls at Freemantle ships the cargo 
which comes home, the pearls themselves being sent through registered letters^ 
and passing through post." 

THE DIVER AND HIS DRESS. 

**A year or two ago the divers suffered great hardships, always going 
is naked, when they could not stop beneath the water for a longer period, 
than a minute and a half. The apparatus we use is made by Mr. Heincke, 
and of these we hkve about twenty, each costing ;fi3o. The dress is not 
like that we see used on our own shores, comprising only a headgear and 
a breastplate, the legs being free, but the natives like it very much, for 
they are able to stay under far longer, about two or three hours. I have 
■ever lost any men through sharks ; they don't seem to like niggers ; but the 
divers, by a trick which they have learned, when they see a shark approach- 
ing, squeeze out some air, which throws out a most vivid stream of air 
bubbles, effectually frightening the beast away.*' Each diver has a tender, 
that is the man who directs the rope, and four pumpers, so that the working 
gangs are divided into quintets. 

In one of Mr. Streeter's rooms hang «i dozen imposing rolls, each of 
them worked by a string. Pulling the one marked Australia and South 
Pacific, the whole of that immense area was placed before my eyes by his 
son. Upon these trackless oceans, studded with a million isles, many of them 
laid down upon the chart without much pretence to accuracy — for the reefs 
and the sounds and the channels are always shifting — among these trobical 
wastes Mr. Streeter's brave little fleet has found its way, and the King of 
Pearls, although he has never yisited foreign parts, is able to follow the 
various routes which they have adopted, and these are marked by tortuous 
lines on the map. Somerset I was informed was played out. Somerset lies 
to the north of Carpentaria, and sure enough there was the mark on the 
map. 

THE LATEST NEWS PROM PEARLING GROUNDS. 

"We are working," says Mr. Harry Streeter, in his last litter from 
the fisheries, which was read to me, " with small open boats and two four- 
ton ketches, which are perfect in anv weather, only coming every second 
day to give up their shells. The only flaw in our arrangements is that 
the open boats are too sma44 for the work; in case bad weather sets in 
they get too leeward, and have, to be out in a heavy sea and take their 
chance, of swamping, while the ketches, being decked in, ride like ducks. 
Many a time after a hard day's work, and all hands thouroiighly tired out 
we have had to get up anchor and make sail after some poor begear roini 
out to. sea, and not able to reach the ship. If a boat sinks the pump «oes 
down with her, and there is a dress .lost. One of the boats, has suok twi<y . 
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but luckily close to the ship, and we have sent a diver down and got every- 
thing up without damage. At present we are under the lee of an island, 
and as the wind blows from south to south-west every night we lie as snug 
as possible; but when the first came down we were lying in the middle 
of the gulf — blowing a gale of wind every night, and dipping bows and 
stern ports under, though she had forty-five fathoms of chain out, and the 
anchorage was only eight fathoms. I would n*t go pearling with Queensland 
niggers on any consideration. You have got to ride for a couple of months 
upcountry to catch your men, and after you have got them they must be 
watched night and day to prevent them * putting.* Tlien every one on board 
literally pigs it out during the time they are on the grounds, having to 
sleep and eat on deck, no matter what weather. Fancy fifty niggers, six 
white men, and 50,000,000 cockroaches all chumming together, and all living 
on damper and tea. That's what, it really amounts to. The men, who receive 
a handsome percentage, work like demons if we say nothing to them, let- 
ting them go out when they like and return when they like, and I assure 
you they are out day bteak and not in till seven o'clock at night. Your 
experience of Torres Strahs will tell you that if they go down there for 
three hours a day they think they have done well. Good eyesight and 
confidence are all that are wanted for apparatus-diving. All there is to do 
under the present system is to count the shells on arrival. This takes from 
an hour to an hour and a half each morning. Chips, myself, and the mate 
open them. This takes from two to four hours, depending on the number 
of the shell, and then they are washed and put in the sun to dry for 
twenty -four hours. The shell is broken into two pieces, the inside edges 
clipped, and then packed away in hogsheads. 1 hough the shells run so 
small here, we have close on twelve tons in nine weeks, and if they had 
run the average of West Australian shells — 1,200 to 1,500 to the ton — we 
shold have close on twenty tons on board, as to make our present amount 
we have over 25,000 shells on board." 

THE MYSTERIOUS PACKAGE AND THE FADED MANUSCRIPT. 

Most of us have read Mr. Haggard's vivid account of the search for 
and discovery of King Solomon's mines, in which three adventurous spirits 
guided by a faded map done in human blood on a fragment of linen 300 
years .old set forth to discover the vast treasure which King Solomon was 
supposed to have hidden in the bowels of a great range of mountains in 
mid-Africa. How they found it and what happened we leave our readers to 
find in the book itself, sufficient is to say that the story is one of the most 
fascinating pieces of fiction that have appeared for many a long day. I have 
said this because Mr. Strceter, who may certainly be considered the greatest 
expert living in diamonds and precious stones, mentioned the book to me, afTirm- 
ing that wherever Mr. Haggard got the foundation for his story, he would 
almost be inclined to accept some of it as sober facts. You would think me 
a Munchausen were I to tell you of the strange applications which are made 
to Hie to provide funds for such expeditions. If you have ever walked through 
some of the ^eat picture galleries of Florence, you will notice that all the 
women are painted with most magnificent necklaces of pearl. What has become 
of them y Where have they gone to ? People do not wantonly destroy such 
things. If you gave me an order today for a pearl necklace to cost £40,000, 
it would take me a year's careful inquiries to fulfil your demand. It might 
take even longer, for I do not know where such a one exists. Of course, I 
should have to collect the pearls singly from all quarters. "Every mail," said 
Mr. Streeter, •* brings me strange documents from remote and forgotten towns 
of soQ!tb America, from the east and from the west, from all quarters of the 
wo^ld. Now, here is one," handing me a small parcel bearing the Spanish 
postmark, wrapped in brown grass paper and carefully tied up at the ends. 
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**You map open it and see for yourself what it contains." I carefully untied 
the mysterious package, wondering what richer it would disclose. The riches 
were but on paper. Nothing more than a tracing, showing a river, a few 
villages dotted about on each side, and a few sketches which showed the topo- 
graphical features. Besides the thin tracing that cracked in my hands there 
were numerous writings on thin foreign note-paper. " That came to me a day 
01 two ago from a correspondent of mine in remote Spain. The plan shows 
the route to a long forgotten mine which my correspondent has discovered.; 
Here you see '* — reading from the faded manuscript — " are accurate and minute 
directions for approaching it, with close and detailed descriptions of the surrounding 
country, the rivers and the mountain passes, the character of the people, and 
the whole story of the mine. You need not trouble to read it, but the legend 
may amuse you.*' 

A SAPPHIRE RIVER. 

**I have projected many expeditions,'* said the King of Pearls; "some 
have been successful, others 'not. It is a great gamble, and one must take the 
good with the bad. Men come to see me here fron all parts of th« world 
with their schemes ; some I take, many I reject. It is a hazardous business, 
for one has to trust to individuality. When a man comes to me with a proposition 
to work a mine, in Mexico say, I try to read his character in our talk, and 
if I like him and he produces details that seem to me credible, if he has 
character and decision— he is generally well travelled~we hit it off well enough. 
Sometimes they go, and for a time all is well, then they disappear for ever 
from view. In 1869 I sent out Professor John to the Diamond Fields in the 
first rush, and the party of three bought three claims for half a guinea a piece. 
For one reason and another they worked for awhile and then sold out. Since 
then these same Claims have produced millions. That was a big slice of bad 
luck if you like. In Ceylon I have taken rivers for cats-eyes and sapphires. 
I once tried Cashmere, but could never get a concession, though the Rajah 
sent my wife the handsomest shawl I ever saw. I have sent expeditions to 
the Sulu Sea, and all round the coast of Australia. I have now a party 
working a Brazil river for gold and diamonds. Then, just before the Burmese 
war broke out, I was negotiating with Theebaw for a concession to work the 
famous ruby mines which lie above Mandalay. We have plotted out the road, 
for which we were to receive (paying j£20,ooo for the mine concession) eight 
miles on each side of the Irrawaddy, along which the road lies." 



PLUMBAGO USED AS >A MORTAR AND AS A DYE IN CHINA. 

Recently we have been able to collect a great deal of information regard- 
ing graphite in its various forms and the multitudinous uses to which it is 
applied, and now we have a very curious contribution to our knowledge from 
China. It will be seen that, by the celestials, a special form of graphite, as- 
sociated with coal and bitumen, but confounded with neither by the astute 
Chinese, is used when mechanically united to lime as a plaster or mortar and 
with coal fibres (also mechanically), so as to form a permanent dye. Here 
are two new uses for the extraordinary substance which aids in the manufacture 
of steel ordnance, is itself manufactured into pencils, and is good as a lubricant 
and fire proof paint. It was formerly valued as a medicine, and the writer of. 
the very interesting account we quote has found the form of the ore he describes 
useful in surgery as a styptic and a substitute for substances usually employed 
as **dry dressmgs." 
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Notes on the so-called *^ Black Like '' of China. 

The following note on Black Lime, by Dr. A. P. Peak, Tientsin, appears 
in the Customs Medical Reports: — 

This substance is made by Dr. Williams to be " a kind of bitumen,** and 
as it has not been mentioned by any other writer with whose pages I am 
familiar, possibly the correction of this mistake and the noting of two uses to 
which it is put by the Chinese may prove of interest. 

A suspicion of its bituminous origin might arise from the facts that at 
some plades there are found traces of petroleum in connexion with the coal 
measures near which it is found, and that water in which it is macerated some- 
times shows an iridescent film upon its surface. The substance in question is, 
however, amotpheus graphite i and although it is mined in localities near the 
coal beds, the Chinese themselves insist that it has no connexion with them. 
The provinces of Chihli and Shantung are mainly supplied from mines in the 
foot-hills of the range bounding the great plain on the north-west, and much 
of this material is shipped from Liu-h-ho, whence large quantities of lime and 
coal are also forwarded, this city, situated at the head of one of the afBuents 
of the Peiho, being the distributing point for a large mountain region. Near 
Liu-li-ho surface indications of petroleum seem to abound. 

One of the uses before mentioned is its mixture with lime, to make a very 
hard and durable plaster, used in situations that are exposed to the weather. 
Because of this association, the Chinese call this " lime " like the other, althou^, 
as they say, it has not the fiery principle of the white lime. 

A peculiarity of this graphite is its avidity for water, not from chemical 
aifinity, as with lime, but from its great absorbent qualities. The crude graph- 
ite, in lumps as it comes from the mines, when exposed to contract with 
water, at once becomes permeated by it, and falls into powder. In this state 
the particles slide upon each other with the greatest ease, giving that lubri- 
cating quality which is characteristic of graphite. When mixed with freshly 
slaked lime, graphite in this state can be very thoroughly incorporated with it, 
each one of the finely divided particles becoming imbedded in a matrix of 
lime, and by laborious working and pressure, as the mortar sets the mass can 
be so consolidated as to make, when hardened, one of the best and finest 
grained mortars known, specimens of which can be seen in the so-called 
" chunam " roofs. 

The superiority of this mortar is due solely to the physical character of 
the little knife-edged, microscopic fragments of carbon; and yet, strange to 
say, the use of silicious sand in mortar does not seem to have commended itseif 
to native builders. , I have never been able to get one who was not familiar 
with foreign ways of building to acknowledge its utility. True, it is somewhat 
difficult to obtain on this great alluvial plain; still, where it can be had, so 
far as I know, loam is used in preference. 

To pass to the second economic use of graphite; this is the curious one 
of dyeing cloth. The cotton garments universally worn by the middle classes 
are coloured with the substance. The cloth is soaked in a hot, aqueous ' mix- 
ture of graphite, in which there is a little glue ; it is then placed oa a stone 
and mauled with wooden beaters; again immersed and again beaten, the pro- 
cess being repeated many times with each piece, until the cloth assumes a 
deep and uniform tint attained by thus mechanically forcing the fine pai^icles 
of carbon more and u[iore deeply into the fibre of the cloth. 

I have rarely seen a more beautiful object , than fibres scraped from the 
cloth, loaded with brilliant, razor-like fragments of carbon, like diamond dust} 
especially when viewed, in glycerine under a J immersion lens. It is difficult 
to believe that such beautiful transparent objects make up in mass the dull 
opaque plumbago. 

This process of dyeing, if we may call it so, I believe to be unique in the 
art as practised at 'the present day. The colour is, of course, indestructible by 
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the sun or chemical action, and can only be discharged by thorough and re- 
peated washings. Hence it makes a very satisfactory and permanent colour for 
Chinese garments, and approves itself to the utilitarian native mind, a^ witne^ 
its universal use. 

Graphite is abundant, and sells in the market here for 5 cash a catty; 
yet these are all the industrial uses of it, so far as I know. 

Lead pencils, crucibles, stove blacking and lubricating are not yet achieved 
by means of it. 

Oddly enough, the Chinese have not thought of using it in medicine. Yet 
the great hygroscopic qualities of the fine, soft, velvety powder, which may 
easily be obtained by levigation, indicate a direction in wnich it may advan- 
tageously be employed. 

In such affections as require dry dressings, e,g.i moist eczemas and purulent 
otitis, it could not fail to be of service. As a styptic it is of considerable 
value. I have found that a combination of, 3 parts of graphite, 2 parts of 
resin, and i part of acacia, by weight carefully triturated, possesses very marked 
haemostatic properties. — Hongkong Daily Press. 



SEEDPEARI. SHELLING AT BATU BATU. 

The following, from the IS^orth Borneo Herald, will be interesting to ojir 
readers. The pearl shell referred to is the species found in Tumblagam Bay, 
near Trihcomalee, the large thin shells of which are said to be be used by 
the Chinese as substitutes for window glass, and which are put to artistic use, 
small pictures being painted on them, having all the effect of transparencies; — 

The prominent point of land called Batu Balu jutting out into Padas Bay 
is now the centre of much activity, and many refugees from the dismembered 
kingdom of Brunei have made it their home. Constant feuds, intrigues and 
misgovernment have rendered li(e and property insecure in Brunei, and 
gladly have our immigrants exchanged the red banner of Brunei for the 
protection afforded by the aegis of the Royal Chartered Company. 

Most of the immigrants come from Brunei, others hail from Labuan, Law as, 
and neighbouring rivers. The roving adventurers who trade from port to port 
along these coasts do a good business with the Muruts who bring down jungle 
produce, for which hitherto, there was no market, and the newly-arrived " horny- 
handed sons of toil;" immediately find employment in seed-pearl fishing, boat- 
building, cutting plank and spars for boats, planting paddy on the Linkongan, 
Lukutan and Sipitong rivers or working sago on the Padas or other rivers 
that debouch into Padas Bay. The gard wood of Batu Batu and surrounding 
country have for many years past been well known in Labuan, and within 
the last month the Labuan Government has been supplied from Batu Batu 
with spars of the famous ** Bintangor" wood for their new flagstaff. The deposits' 
of coal at Bukit Naloyan are as yet quite undeveloped, and samples have been 
sent to the Indian and Colonial Exhibition, London. 

But the principal occupation of the immigrants is in gathering the seed- 
pearl shells {phcuna placenta) j called by the natives "seleesip," which abound 
in^Padas Bay. A flotilla of twenty or thirty boats roams about the bay, 
generally together as in herring fishing, in search of the oldest shells and 
when these are found to be too young the boats move on to another bank. 
It is a rule with the fishermen always to throw back the young shells into 
the Sea, but if a shell has been opened and the oyster destroyed it is not 
thrown back, as it is said that the dead shells kill the live ones. These shells 
pay the fishermen in a threefold manner. First, the shells divested of the 
oyster fetch in Singapore from 9i'8o to %2 a picul, then the oysters dried in 
the sun only (not salted) sell for about I4 to f6 a picul , in Labuan, and 
thirdly, the seed-pearls ar^ sold in Labuan at one Mayam ^l*8o, one Basingc 
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the beach. Thed each fisherman gets two buckets, these are made of Ihe 
sheaths of the nipa palm, and with a sharp kniCe manufactured for the pucpMe* 
the shell is opened and the oyster is cut off within f of an inch fiom Ihe 
binge of the shell. The oyster falls into one backet, and the part< clingbig 
near the binge is scraped off and falls into the other backet. It is this nltle 
bit that contains the seed-pearls, if any, and they are carefully extracted* The 
oysters are laid out on mats to dry in the sun and sold in Labu||n. 

A great number of the seed pearls are disposed of in the village, at Batu 
Batu. When the fisherman buys his few necessaries at the Chinaman'^ shop 
he pulls out bis little bundle of seed-pearls and pays in that currency, the 
Chinaman making a good thing out of this transaction. These seed-pearls are 
not much valued in Europe, but in China they are used as ornaments or 
pounded into medicine and the shells bdng thin and transparent are also a 
substitute for window glass. 

There are four principal banks of seed-pearl shells in the shallow part of 
Padas Bay, in a ripe state for working operations, and there an sone ttiote 
where the shells. are still growing; thtee' are forbidden ground until such time, 
say another ^ix or nine months, when they shall have attaioed maturity. 

The scene on the sand or mud banks in th^ bay is lively, men, wom^i 
and children up to their knees in water gathering the shells ttiat are im- 
bedded. They seem very busy withal cheerful and chattering and seem jglad to 
see the Government boat with the British North Borneo Revenue flag flying aft, 
picking its way among their boats. As we pass, the women playfufly throw a 
few shells into our ^at for luck; further on may be seen, on sticks fixed 
on the bank, some white flags to keep "evil spirits" away. 

The collection of the Royalty on the seed-pearls exported was a some- 
what difficult nut to crack. The Regulations said that 5 per cpntum thf valorem 
was to be collected. 

Mr. C. A. Francis, the energetic of&cer in charge of .Batu ipatu. found 
that the seed-pearls were so easily hidden away that the revenue therefore 
amounted to very little. A tide-waiter was sent, to his assistance, his duty 
being to go about among ^e people, find out .what pearls had been procurcO) 
and to search them. The. first month only brought in some %6 revenue, and 
as his pay was #12 a month, the result was disappointing. He searched tlip 
fishermen but found little or nothing, all the while knowing, well that they 
had extracted many seed-pearls from the bivalves. Little boys, showing their 
bright teeth look up with their laughing eyes, the picture of innocence, and 
all the time concealed little packets of seed-pearls between their toes» but 
native boys can do anything with their toes from holding a nail straigjkt with 
them while hammering it into a plank to combing their hair. Of course the 
natural bashfulness of Province Dent officials forbad a close examination ol 
the ladies, and the result was that this mode of ■ collecting the Revenue was 
a dead failure. ' * . * 

It was now suggested that %2 should be charged on every, boat« but Xhis 
plan was found to be impracticable as fifteen or twenty persons would crowd 
into a large boat so as to evade the tax. At last the fishermen themselves were 
consulted in the matter, and they voluntanly proposed that a head tax should 
be levied on every man, woman, and child who -were employed in fishing .on 
the banks. The old men said the young people gathered the most shells a;jf. 
they could stand longer in the water than they comd, as it gave them cramp 
to be too long * in nie water, and that it was quite fair that the young ones 
should be taxed. ' ' ' 

The payment of ^i per h^ad per m^senl was agretd to 1^ till, and the 
first month i. e. December 1S85- brought in ^ head tax of flfJBi, whilst the 
monrh of Jannary 1886 yielded a tt venae of ^5, .and people pay this iiod«- 
•f taxttioa chetrfolly aad rapMly. 
43 
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In tfa« Inlftud Sea at Kwala Penyu, in Prm'ince Dent, there are shells of 
• the same description, the only difference being that - they do not breed seed- 
frnffls, and it is said that in former years they did not produce any« The 
Assistant Resident has now sent away several hundredweights of Padas Bky 
shells for deposit on these banks, belieying that the admixture of the breeds 
may remedy the defect in these barren oysters. 

' The seed-pearls shelling is as yet in its infancy, and it is expetted that 
a large population will settle at Batu Batu to this and other lucrative occu- 
pations. As Julius Caesar is said to have conquered England for the sake of 
mtt ^arls, so kt us venture to hope that a similar but less demonstrative 
invasion will take place in Province Dent. 



SPINEL AND GOLD AT WARRIAPOLLA. 

From Mr. Fraser of Warriapolla, near Matale, we have received the 
foUowing interesting letter: — 

** Warriapolla, Matale, 27th Jan. 1886. 

**Dear Sir, — It is curious how a coincidence' takes place, aiid I now write to 
tell you that it was not until today, when I came in with a collection of some 
Very peculiar and pretty coloured quartzy lime rock (of which I had for long 
known the existence, but had only regarded as a mere freak of Nature, and 
had laid down as the foundation of some hundreds of yards of road) for the 
purpose of forwarding these stones to some friends. I happened to take up the 
Observer, and my eye rested on the article you give in your edition of the 26th 
Januarv, mentioning Warriapolla as a spot where spinel had been found. It 
abounas here in large quantities, and until today I never knew it had any 
value. Once I found a piece of the size of a robin's egg and I asked a jeweller 
in Matale; (if you can call these people by that term) what it was, and he 
told me that it was. a ruby. My weak mind was unable to accept this statement, 
not having seen a blue ruby. I also found red crystals imbedded with the blue, 
tiut these I took to be the garnet — and so with no more thought on the matter, 
Ihe coolies continued building yards and yards of roadway with this sparkling 
stuff, and it has been all covered over wkh metal and gravel and lost to view. 
But the locality from which this bedding stone was gathered will still be found 
to abound in these bright blue crystals if they be searched for. 

Mr. W. Tytler first noticed the peculiar crystal formation a^ of value when 
he was staying Mth me, and he showed me several other places where he 
thought precioiis stones must have been collected on the estate. A Sinhalese 
tells rrfe now that I am reclaiming land which used in former days to Ije a 
rich source of precious stones to the natives who, after heavy rains, used to 
Wash the sand of the river close to its banks, and they undoubtedly did obtain 
.something, for otherwise I should not possess, as I do at the present time, a 
small packet of gold-dust, which years ago was washed out of the sands of the 
Watiyapola-oya, and sent to my father as a proof that gold existed in Ceylon, 
and on Warriapolla also. I am told by natives that this very portion of the 
river of which I now speak of was a continual scene of gemhunters, and I 
myself have seen Moormen amusing thetnselves, as I thought catching fish. They 
may have found some other kind of fish, let us hope they did; for, at least, 
that, for a time, would keep them out of mischief.— -Yours faithfully, 

Robert H. Fraser." 
It is no new experience, in mineralogical formations, that gems should be found 
associated with gold. So it was in Australia, and in that country roads were 
made and streets paved with rich gold-bearing quutz, a fuU generation before 
the I^ird-of Warriapolla indulpred in the luxury of bottoming his- roads with 
spinel-bearing limestone, including probably, "full (n^oy, a.igepft of purest <ayr. 



Digiti 



ized by Google 



<36U> Anaf oieitB. m 

serene/* Mr. Fraser does not say how he ultimately disposed of that gem as 
big as a robin's egg. If perfectly translacent, uniformly blue and flawless^ it 
would, probably, when properly cut, have .been deemed as valuable as a red 
specimen of the same mineral, to which the name spinel ruby is given. Mr. 
Fraser, like Mr. Kellow, and probably a good many others, will now know 
what blue crystals in limestone mean, and will keep a good look-oot for large . 
clear specimens of the gem, for gem it is, only i^econd in value to the sapphire, 
when. of equal purity and size. Of course, such gems are more easily got at 
in the beds of streams into which they have been washed thin in the matrix, 
which must be mined and carefully broken up. On the other hand, regular 
mining may result in much larger and more regular finds of precious crystals, 
and, where the latter are not precious in the technical sense, their presence in 
quantity ought to give value to the stone as a marble. We mean to see how 
a hand specimen will polish, and we are sanguine that it will come out welt. 
The result will be stated. Much of the country around Kandy, such as Haragam 
and the valleys of Dumbara and Matale, doubtless owe much of their fertSity 
and probably a good deal of their insalubrity (for which Haragan and Rajawclla 
were at one time notorious) to the large prevalence of crystalline limestonis;," 
and the soil and gases which result from its decomposition. Careful examination 
in the light of Mr. Kellow's recent discover)- and Mr. Dixon's previous notice 
of the Warriapolla and Watagama formations, will probably establish the tact 
that a much larger proportion of our mountain limestones than an]^ of us 
imagined' are valuable as gem-bearers, apart from their varying, but in some 
cases rich, proportion of carbonate of lime. Of course, it is not gold which 
gives the beautiful golden colour to iron pyrites, but it is a fact that true gold 
is not unfrcquently associated with iron pyrites. It is not our limestones alone 
which demand the careful examination of a mineralogist, such as is now employed 
by the neighbouring Government of Madras, but our quartz rock, some of which, 
especially on Mr. Blackett's property in Dolosbage, look very encouraging. Now, 
that it would seem that gold in really paying quantities is bwin|f mined close 
by us in Southern India, it would be well that the similar question in Ceylon 
should be settled once for all, even if in a sense the reverse of the existence 
of paying quantity. Our* mountain limestones, which differ from and" are 
economically less valuable than coral and shells, in consequence of the some- 
times large amount of magnesia they contain, associated with carbonate of lime, 
are usually described as "beds overlying the gneiss" which is our principal 
primitive formation. But the truth seems to be that, very frequently, long veins 
of the limestone underlie the top ranges of gneiss, cropping out amidst the 
valleys and "foot hills." This will become apparent, on reference to Mr. 
A. C. Dixon's account of the principal dolomite beds or veins, which intersect 
the mountain system of the' interior of the Island :— 

Dolomiie Ms, — As far as I have been able to trace them during the time 
at mv disposal, I find that these beds run through the gneiss in a somewhat 
parallel direction, striking generally N. W. by N. to N,, and having various 
angles of dip from lo* to 40*. 

I have indicated their position on the map. The first is one which out« 
crops a few' miles this side of Balangoda, and runs N. N. W., occurring agaia 
at Hanuwala. 

The second runs through Dolosbage and Maskeliya ; probably the bed 
occurring at Bilul-oya is continuous with this. 

The third outcrops under the Great Western on the Great Western estate, 
and is continuous to the N. N^ W. with the Wattegoda and Medakumbura 
dolomites, and probably also with the beds at Gampola and Kunmegala. A 
subsidiary bed — or it may be an outlier of this— occurs near the Pussellawa 
resthouse. 

The fourth bed outciops largely at Wilson's Boaigalow, Glen D^von, 
Dumbara and Matale. 
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The fifth occurs in the BaduUa districts. As in the gneiss we have a great 
many varieties, so 'also in the dolomites. They all contain carbonate of magnesia, 
which varies from i to over 40 per cent. 

, These limestones are very valuable for estate purposes as well as for building 
stone and building lime. 

In colour they vary much, dependent on the numerous accidental minerals 
that occur along with them. Thus the specimens from Wilson's Bungalow are 
very dark; they contain pyrites, philogopite, chlorite, epidote, &c. 

A dolomite occurring at Wanapola on the Matale railway contains a large 
amount of blue spinel. Some of the crystals of these dolomites have large 
facets, others small and of a granular texture. Many contaip white translucent 
siliceous grains not easily distinguished. 

. A beautiful example x>f limestone of a somewhat peculiar tinge, due to the 
metal chromium, occurs beyond Balangoda, and often contains fine specimens of 
crystaline biotite— a magnesian mica. This limestone shews a very peculiar and 
characteristic weathered surface. 

As we are writing, the following letter from Maskeliya reaches us with a 
small specimen of rock, similar to the Ambawella rock, but differing in the 
prevalence of small, white crystals contrasted with the blue : — 

Xheberton, Ambagamuwa,* Jan. 27th, 1886. 

Dear Sir,-^! send by this post a small sample of my limestone, as I see 
by the account you give in your issue of the 26th inst. of the stone found 
by Mr. Kellow, that mine is of the same description. I have it in my lime 
reef, red, blue, green, violet and black, at least some of the limestone has black 
crptals the same description as the others in every way except colour. My 
children have found quite large pieces of red spinel which we have taken no 
care of, as Mr. bixon told us they were only spinels and of no value. I have 
at times cpme across from the limestone really beautiful pieces full of these blue 
and violet crystals and other colours, but bjue is the most abundant. Mr. Dixon 
did not think much of it and said they had something to do with copper and iron. 

T. J. Grigg. 
. P. S, — One of the boys smashed the other day a red spinel he found in J 
inch square as he thought it was no use. I firmly believe if we h^d a good ^ 
man to make a survey etc. in Ceylon, something would turn up of valpe to 
the Isliand.— T. J. G. ' 

; It is .quite true that ordinary spinel is not of much value, but large, perfect 
crystals, especially if of ruby red colour, ought to be preserved and their 
value ascertained. 



ROMANTIC HISTORY OF A, CEYLON GEM. 

With regard to the extract given below from the Adelaide Evening Jownial 
of June 29th, we have to say, that, like the king's jeweller. We never before' ' 
heard of wMte spinel, dnd that, if the- stone is spinel, the estimate of ;t 23,000 
as its value is simply outrageous. The stone is probably a ** white sapphire.** 
Can any correspondent throw further light on the subject? We find Captain 
Honnet't name mentioned in Cotdiner's account of the advance on Kandy in 
1803. He led the Grenadiers of the 19th in the successful attack on the 
Kandyan "battery" at Giragama, and we suppose he was in command of a 
party of 300 of the 19th sent from Kandy to meet Col. Barbut and Muttuswami. 

We have been furnished with the history of a very rare and brilliant 
specimen of Oriental white spinelle, to be seen in Mr. J. M. Wendt's case close 
to the entrance' in the main building. The gem was presented to Mr. Robert 

• * Post town in Aogjft^amuwa, bat dates in Maskeliya,— Ed. 
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Honner, late Major of Her Majesty's iqlh Kegimenl of Foot, by Boedoe 
Swamie,* King of Kandi. In tb^ year 1803 the Colonial Government of the 
Island of Cevlon, through the intrigues of Mr. North, General McDonald,! and 
the AdjaarsI in connection with the pearl fisheries, declared war against the 
King of Kandi. An army was marched ag^nst his capital, which was ultimately 
attacked and taken. The Government then determined to place on the throne 
the lawful sovereign} Boedoe Swamie. Colonel Barbut was sent to Jaffra§ for 
him. It was reported that the Kandians would oppose his passage at a liver 
three days march from Kandi, and that the deposed King had taken up a 
strong position on the river with all the forces he could collect Major Honner, 
then a captain, was ordered on March 20th, 1803, to move with 300 men and 
three fieldpieces to open a communication with Colonel Barbut, to disperse the 
enemy, and escort the Prince to head-quarters to be crowned. Captain Honber 
marched according to orders, dispersed the enemy, received the I^nce from . 
the hands of the cqlonel, and brought him safely through all dangers to Kandi. 
They halted about 2 miles from the city to prepare for the Prince's entrance. 
The following morning Boedoe Swamie presented the stone which is the subject 
of this history to Captain Honner as an acknowledgment of his services and 
bravery. At that time it was set round with ruby spinelles in the £astem 
style, and was worn as a turban pendant. The fate of this Prince was most 
unfortune. Not one of his people would acknowledge him, and on June 2$th, 
when the small British and Malay garrison left to protect him were hard 
pressed and surrounded by 50,000 of the enemy, representations were made 
to Major Davie, who commanded the Prince's guard, that if they surrendered 
Boedoe Swamie, who would be treated with great kindness, tney would be 
allowed to march to Colombo unmolested. The Major consulted his officers, 
and explained to the Prince that they had not sufficient power to protect him 
any longer, to which Boedoe Swamie exclaimed — ''My God, is it possible, and 
can the English tinumphant arms be so humiliated at present as to be afraid 
of the menaces of such cowards ^s the Kandians are ? " The Prince and 
his seven servants were given up to the Kandians. He was immediately im- 
paled, two of his servants were beheaded, and the rest were hanged to a jack- 
tree. Then followed the massacre of the Europeans. The sick were tied two 
together and beaten to death with sticks, 'and the able-bodied soldiers were 
hacked and beheaded and thrown down a deep hole on the hillside, dead and 
alive. The Major and another officef were spared for a life of torture and 
sickness. The assistant surgeon alone found his way after many days to 
Colombo to tell the sad tale. In the course of time Major Honner carried 
the gem to London and first showed it to Messrs. Randle and Bridge, jewellers, 
near St. Paul's, who bought the gold and the rubies that surrounded the stone. 
They introduced Major Honner to Mr. Lowrie, who lived near Finsbuify-square, 
a professor and lecturer on mineralogy, who informed him that it was a white 
spinelle of great value. Mr. Lowrie tested it in various ways, but what seemed 
to fix his opinion more than anything else was the fact that he was uiiable 
to scratch it with the hardest topaz in his possession, though it made an 
impression on the topaz. In the same year it was shown to Mr. Hawley, of the Strand, 
jeweller, who kept it for two days and offered to purchase it. It was then taken tP the 
British Museum to obtain the opinion of Dr. Koneg, the head of the Mineral Depart- 
ment, tt was examined by him in the presence of Dr. Walter, Dr. Ashburner, 
Mr. Hawley, and Major Honner, and many others. Another stone, supposed 
to be spinelle, was produced by them, and at the advice of Dr. KSneg, the 
two were submitted to heat on the bars of the grate. The stone in question 

' ' . » ' Ill I I !■ H ill. ^ 

* Muttuswami.— Ed. 
t General MacBowall.— Ed. 
I Adigars.— Ed. 
§ JsCma.— Bd. 
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remained on the bar some time quite sound and uninjured, whilst the other 
burst. A piece was then remov^ by the doctor with a hammer in the 
presence of the same gentleman in order to discover ' the cleavage. Both these 
experiments confirmed the opinions already expressed that it was a white 
spinelle. It was then taken to Mr. Sowerby the celebrated mineralogist, whose 
opinions agreed with Dr. Kdneg and Mr. Lowrie. In the same year it was 
submitted to the opinion of many well-known mineralogists, the majority of 
yifhmn pronounced it spinelle. Mr. Macholian, of Lisbon, wished to become a 
purchaser of it, and also a French gentleman, but their offers were refused. 
About this time Major Honner went to settle in Tasmania, and left the stone 
in the care of his brother-in-law, Sir Charles Forbes, Bart., of the -firm of 
Forbes, Forbes & Co., City of London. When he returned home he was engaged in 
the Portuguese service, and took no steps to dispose of the stone until about 
1S43, vl^d he was in Paris, and thinking that Louis Philippe, King of France, 
might like to be possessed of so rare a specimen, offered It to him. Louis 
Philippe was willing to become a purchaser if Major Honner could obtain a 
certificate from the King's jeweller stating it to be spinelle. Accompaiued by 
Mons. Carson, Gresor de la Couronne, he waited upon Mohs. Basset, the 
King's jeweller, who, much to their astonishment, owned that he never saw a 
white spinelle and could not tell the character or properties which distinguished 
it from other stones. For some short time it was in the custody of Colonel 
Augustus Honner, c. Bi, brother of the Rev. A. Honner, who obtained some 
valuable confirmatory evidence. At the death of Colonel Robert Honner, a 
few years after, the stone came into the possession of his widow, who at her 
decease gave it to the Rev. A. Honner in preference to his eldest brother, 
Major-General • Sir Robert William Honner, K. c. b. The gem weighs 285 
[rains, has a specific gravity 3*56, does not exhibit electricity when heated, 
oes not refract double, and has a cleavage peculiar to the spinelle. It is 
harder than topaz, but not so hard as sapphire. Its intrinsic value ha3 been 
estimated at ;^ 23,000. The polarizing angle received from the surface is 32** 
or 31° 30'. In 1867 the Rev. A. Honner exhibited it at the Archseological 
Society in London, and was offered a very large price for it. The gem is 
supposed to have been cut 400 years. 



d( 



REMARKS ON THE LATE MR. Wm. STEWART'S PAPER ON 
GEMMING IN CEYLON. ' 



(B}f a Sinhalese.) 

Generally the adventurers are not the cause of immorality. Men who go 
to strange parts to make money and having that determination steadily in view 
do not generally misbehave. But it must not be forgotten that the Rodiya 
women do tempt these adventurers and rob them of their hard gains whenever 
they get an opportunity. This is one of the causes which has produced an 
improvement in the condition of this people of late years. It is not the Malays 
but the Moors who resort to Sabaragamuwa to buy gems, and the trade 'is 
completely in their hands. Bargains are made for ready money and not for 
ck)tb and salt. The author is treating of a time not within the memory of 
man when he mentions this kind of ' barter which has long since passed into 
history. The religious festival which brings together traders from all parts of 
Ceylon is the Perahera of the Maha Saman Dewala, which ceremony is not 
considered a Buddhist affair by orthodox Buddhists, but one pertaining to the 
worship of Saman. That the position of the people of Sabaragamuwa is so 
much improved that they can very well retain their precious stones, is all 
nonsense. All gems found everjrwhere in Sabaragamuwa are retained in 
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possession onlj imtil a fair bargain is effected. Nobody is the whole district 
possesses a gem worth ^^50. C^od and bad alike are sold to traders, and the 
money applied in most cases to advantage : such as laying out on interest, 
buying lands, building splendid houses (in a few cases) and the like; in some 
cases the money has demoralized the people and they nave become drunkards 
and exchanged a life of labour and industry to idleness and profligacy* Those 
whc were in the habit of drinking arrack betook themselves to more costly 
liquor; and one headman has been nicknamed ** Gin Mohottala " by reason of 
his partiality to the Dutch spirit. 

Large rubies are now very scarce. Recently one was found worth /500, 
one of that value has not been heard of for one-fourth of a century. Marco 
Pok) mentions that the King of Ceylon of his day had a ruby of the size of 
a man's arm. In the time of Governor Imhofif, a chetty physician found a ruby 
in Sabaraganiuwa of the size of, it is said, a curry-stu£f grinding-stone, 1. ^., 
the smaller one of the two stones employed for the purpose. . He cut it up 
into small bits and retaining the best portion wherewith to make his fortune; 
presented the Dutch Governor with 18 buttons set with the smsdler pieces, 
which, though small, were the largest single rubies known at the time and of 
immense value. The Governor showed his gratitude by exalting the man to 
the rank of First Malabar Mudaliyar of the Gate. He is the ancestor of the 
present family of Ondaatjes. He is the grand-father of Dr. Quint Ondaa^e, 
who is described by Alison in his History of Europe as "Ondaatje the great 
Democratic leader,** &c. 

[He was, like Francis, the author of Junius* letters, got rid of, 1^ pro^ 
motion. Ondaatje was made a Judge of the Superior Court in Java, and his 
descendants, a family of Wallers, were once well known in Ceylon.— £d.] 



THE GEOLOGY OF CEYLON: CURIOUS FORMATIONS ON THS 
NORTH-WEST COAST. 

Mr. Haly*s remarks on the breccias or conglomerates and the "undoubted 
fossil shells ** collected by him on the shores opposite the principal pearl banks, with 
his reference to a large but unassorted collection of rocks, some of them 
anomalous, apparently in the Museum, suggest more strongly than ever^ the 
desirability of one of the members of the Geological Survey of India being 
borrowed for the purpose of examining, mapping and reporting on the geology of our 
island. Indeed such a work seems as much a logical necessity as the connection 
of Ceylon with the grand trigonometrical Survey of India. It seems to be a 
received doctrine that a process of elevation from the . sea is going on here, the 
beaches rising in compensatory proportion to the disintegration and degradation 
of the moutain tc^s, so that the balance is kept true and the area of land 
remains unaffected. Of course, the elevating process assumed is dynamic, the 
result of mysterious forces and not of mere accretion of material. Judging froni 
some evidences, one might be lead to suspect rather a depression of formation^ 
near the sea-shore, or, at any rate, that the rate of the elevating process must 
be excessively slow. Looking at the mode in which sand and silt carried dowii 
by the Kelani are arrested and forced back into long and solid barriers b^ 
the fierce sea waves of the south-west monsoon, we can easily understand how 
the river mouth was shifted from the . Colpmbo Lake to, a point three miles 
further north at Mattakkuliya. On the other hand, we are not likely ever to 
forget the effect on our olfactory nerves of the offensive black vegetable .deposit, 
some twenty feet deep, at least, which had to. be removed before a compar- 
atively solid foundation could be found when the Hunupitiya Mills were being 
erected in the Cinnamon Gardens. The vegetable matter was doubtless in ..the 
early stages of peat formation, but far less advanced than the peaty formation,^ 
aj^ Muturajawelft} on the north sid^ of tl^e KelaQ^anga,, whick was aQdper|iap«» 
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still is ofted as fud for steam engine Cumaces. As the beach ros6 where 
Colombo now stands knd the ¥^aters of the river were obstructed, they must 
hare expanded untU much of what is now the Cinnamon Gardens became a fresh- 
water lake. It does not seem as if even the influence of the tides extended 
so far, for between the snowy white, exquisitely fine cinnamon sand and the 
coarse brown sand mixed with black metallic, particles of the sea-shore« there 
is net the slightest resemblance. In the case of the Cinnamon Gardens, beds 
of .pure" white quartz must have been dissolved and deposited in calm water. 
What the dissolving agent was and what the time required for the process are 
points on which we should like to have the judgment of experts. As also 
on the extraordinary differences of formation in limited areas. Much of. the 
white cinnamon sand which' lies over the surface like wreaths of driven snow, 
consists of perfectly loose particles with no sign of cohesion. And no wonder, 
for they are almost pure silica, over 98 per cent of silicious matter being obtained 
by X)r. Davy on analysis of this truly remarkable substance in which ^e 
'finest flavoured cinnamon in the world is grown. This free, snowy white sand can 
■be seen io perfection on each side of the approach to the new Lunatic Asylum, 
especially on the right hand side. But where carbonate of lime is present in 
sufficient quantity this substance can consolidate into a good hard sandstone. 
When iie Rev. F. D. Waldock was supierintending the erection of the Baptist 
Qiur^ in the Cinnamon Gardens, he was rendered very anX.ious about getting 
a good foundation, from what we told him about the immense layer of rotten 
vegetable matter which had to cut through when the Hunupitiya Mills, not a 
quarter of a mile away, were erected. .In proportion was his satisfaction when 
nbt far below the surface he came upon a gbod, sound stratum of solid sand- 
stone sufficient to bear the weight of any superstructure. Several feet of tfa^ 
formation had to be broken through in digging a well and also in making pits 
for the reception of trees in the grounds, and it is obvious that where sheets of 
Hxis rocl^' extend . in qBbroken e:ipanse under the surface soil, they must form a 
great impediment to the thorough drainage of one of the most favourite places 
of residence in our expanding city. We should like to hear all that can be 
fairly inferred or guessed kbcHit the existence in such near contiguity of masses 
of vegetable matter, of commifluted quartz sand and the same sand re-fojrmed 
into sandstone, while not far off there are elevations ctDfeisisting of ancient 
granitic gneiss metamorphosed into comparatively receht laterite, most fertile 
in its soft state and excellent as building and road material in its more indur- 
ated and gravelly condition. Still more curious, however, are the formations 
on the shores of the north-west portion oT the island. Mere, at Colombo, 
as ^e go below the surface we come upon evidence of fresh . water 
vegetation, with no taint of salt in the well water. In the Puttalam district, 
famous for expanses of black nrad, the case is very different. Fresh water 
can be obtained dnly in the generally shallow surface formations. If these 
are pierced, the well-digger comes upon a stratum, yielding only brackish water 
which, however acceptable to shee^, deer and other animals, is not fitted for 
human use. Under such adverse circumstances of soil formation and in a 
climate where the supply of water in shallow wells is apt to become too scanty, 
the natives, at the suggestion of Mr. Lushington, the Assistant Agent of the 
district, have adopted (Ee expedient of concentrating water from a surface well 
of large area into a storage well, properly protected, so that water may be 
available in seasons of drotight. Mr. Lushington's interesting description of the 
curious formations ^Ith which he has had to deal and the expedients resorted 
to, in meeting the difficulties arising from the brackish stratum underlying the 
surface soil, will well repay perusal :— 

Another matter which has occupied muich of my attention during the past 
year has been the amelioraition of the Demala hsltpattu. 

This Is a subject in which, going outside the ordinary routine work, much 
^d^ may be done by the personal interest of a revenue officer if he is pro- 
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perly supported by the headmen. Unfortuftately the Ratemahatmaya of the dhrision 
IS lazy and negligent, and takes but little interest in the wetfate of the people. 

" The first thing of importance was to try to improve the sapply of good 
drinking water ; and with this object in view I caused meetings to be held under 
the Gansabhawa Ordinance in all villages which contained more than 'five 
inhabitants, and in which there was no well, and got the people to bind them- 
selves to dig wells by communal lab|pr. Thurty^seven meetings were held, and 
before the close of the year twenty-nine new wells were dug, with the best 
results. I personally explained to the people how to contend wilh^th* difficulty 
of which they complained, viz., that most of their wells contained brackish 
water. This is due to a stratum of very brackish clay which underlies the , 
whole of the Puttalam division and part of the Demala hatpattu. 

This brackish strat)im was probably the bed of a large lagoon, similar to the 
Puttalam lake : in the Puttalam district it is near the surface ; in the Demala 
Hatpattu it is at some depth. When a well ran dry the people deepened it until 
they reached the brackish stratum, and so obtained brackish water. This mis- 
take I pointed out, and explained to the people that they shonld never dig 
through the clay, but should rather increase the diameter of the well so m to 
increase its storage capacity. 

** This system has now been followed in many parts, and a good supply 
of excellent water has been obtained. 

"A very remarkable instance of this. kind of work was carried out at 
Kuruvikkulam, about three and a half miles south of Puttalam, thanks to the 
personal libarality of His Excellency the Governor. In this place there is 
always a great dearth of fresh water, and the numerous coolies employed on 
the Palavi salt-pans had water taken in carts from Puttalam for their use. 
The village stands on a piece of ground rising a few feet only above the 
level of the lake, and }ust above the brackish stratum, and the water- 
bearing area is nowhere more than six feelt in thickness. I had a deep well 
(a little over twenty feet) dug into the brackish clay ; this was bricked Up 
and carefully cemented to prevent the ingress of brackish water. This was 
intended to act as a storage weiL A few feet from this a shallow well was 
dug in the surface soil, sixteen feet in diamater and lined with dry nibble. 
The fresh water collects in this well, but is rarely more than two feet in 
depth. A pipe was, however, laid connecting this well with the storage well, 
and a good supply of water was thus gained. Water is only drawn from the 
storage well, and so the shallow water in the larger well is not disturbed. 

** This experiment has proved a success, and the pure water was a great 
boon to the numerous pilgrims passing Kuruvikkulam on their way to and 
from St. Anna's church at Talavillu." 

One cannot but feel that the Ratemahatmaya, so unfavourably spoken of in 
this and other portions of Mr. Lushington's report, ought at once to be re- 
moved. It is most unfair to an energetic officer to have his efforts for the 
good of the people hindered by an unworthy headman of their own race. 
Then as to the geological questi<»i Mr. Lushington refers the widely extended 
lower stratum of brackish clay (clay impregnated with saline matter) 
to a lagoon similar to the existing Puttalam Latke-^-a saltwater lakev in many 
places exceedingly shallow — ^from deposits of mud. If therefore, movements 
of subsidence are not to be taken into account, it follows that surface de- 
posits are forming at a rapid rate and that in a period comparatively short 
in geological time, we may expect the Puttalam Lake and much of the 
shallow water in the neighbourhood will become land more or less firm, 
Kalpitiya (Calpentyn) and Karaittivu being regularly connected with the 
mainland. As regards the present, however, we find Mr. Lushington complain- 
ing of neglect of the wells by the people. Under the head of " administrative 
measures engaging attention " the Assistant Agent wrote : — 

** The next matter which has engaged my attention is the amelioration of Mc 
Demala Haifattui and one distinct $tep in advance which has been gained 
44 
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during the jrear is' the ^general) though not yet universal appreciation of the 
benefits of good drinking water. Twenty-nine new wcUs have been dug during 
the year, and in nearly all good water has been found; but it is difficult to 
get over the prejudices of an ignorant population. Some of the wells have 
been allowed to fail in through sheer neglect, while in one village I was told 
that the people passed fy the well and went to draw water at their tank, 
because they considered tank water more k^asty.' " This reminds us of what 
our late friend Mr. J. B. Moens told us of the people of Batavia. A canal, 
Dutch fashi^, runs through the city, and, from the habits which the natives 
are allowed to indulge in, the waters are filthy to a degree which can 
scarcely be imagined. Much of 'the notorious unhealthiness of the capital of 
Java being, correctly no doubt, attributed to the use of such water for drink- 
ing as well as other purposes, the Dutch Government introduced pure water, 
and we saw rows of hydrants alongside the canal yielding uncontaminated 
fluid. A proportion of the people, however, who had " become accustomed " 
to the canal water and whom it had failed to kill, objected to the pure water 
as being wanting in b(Hiy I Mr. P. A. Templer, commenting as Government 
Agent, on his Assistant's report, defends the natives in their preference for 
tank water. He writes: — 

**Mr. Lushington has done gbod work in the Demala Hatpattu by substit- 
uting wells for the filthy puddles of liquid mud, upon which the people 
often have to depend for their supply of water; but he is sarcastic at the expense 
of those who find tank water *more tasty.' Many intelligent natives are of 
the same mind, pronouncing the best well water to be insipid, and it 
is possible that the water of a well -filled tank, constantly exposed to the action 
of the sun, may be as- free from impurity as that of a deep and shaded well. 

No doubt, the thorough aeration of tank water may be an advantage, 
provided the tank can be preserved from pollution. But here as in India 
with reference to tanks, and in regard to the canal in Batavia, the natives are too 
ready to use the water for- purposes of ablution and worse, as well as for 
drinking. Hence a large portion of the cholera epidemics so rife in India 
and no doubt much of the *♦ fever " which desolates portions of Ceylon. Our 
own fear of any real inferiority in water from the shallow wells which Mr. 
Lushington describes would be its impregnation with decayed vegetable matter ; 
but the settling process and the passage from ordinary to storage welL« ought 
largely to cure this. It is very interesting to read of the measures taken to 
remiedy the serious natural defects of the very curious geological- formations 
which constitute so large a portion of the Puttalam district and of the north- 
west coast of Ceylon generally. Whence come the volumes of mud which have 
so rapidly raised and are still raising the coast land. 

:*' Carried by currents ii* the Giuf of Mannar," must we suppose be the 
answer, and those interested in the Peaxl Fisheries of Ceylon and India, es- 
pecially the latter, could . fervently wish that the currents were not so strong 
and constant and that they were consisted of pure sea water, instead of water 
laden with volumes of mud which, while' adding to the shore accretions of 
Southern India and Geylon, prove fatal to millions upon millions of bivalves 
which, would otherwise yield abundant harvest of orecious pearls. The com- 
parative success of the Ceylon Pearl Banks of Silavaturai is due to the fact that 
they are sheltered from the influence of the larger portion of the currents which 
impioge with such deleterious effect on the Indian pearl banks near Tuticorin. 



Gold Production. — It is reported that the total product of gold in the 
whole world last year was 1 18,000,000 dols., nearly half of which was mined 
on the continent of America. The product of silver is said to be 94,000,000 
dols., of which 76,000,000 dols., was produced in that country. The grand- 
total of precious metals was, therefore,. 212,000,000 dols., an increase, as com- 
pared with the three pirececding years. — ymrml of the Sifdtty of Arts*. 
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GlSJOtOGY OF CEYLON. • 

A conrespondent) evidentlv a new anrival, asks us about a work to con* 
suit on the geology of the island. He is specially interested in the Ja0na 
Peninsula, where red. soil resting on a coral base has puzzled so may observers. 
Our correspondent has a theory as to the origin of this soil, which; we shall 
not anticipate him in stating. It differs from received opinions. We n^ustask 
our corrspondent to accept a reply through the columns and the Observer^ whiph 
may be of some use and interest to others also. 

There is no separate publication on the geology of C^Jon, and w« can but 
repeat the hope so frequently expressed by us, that ere long a member, of the 
Indian Geological Survey — one of the most extet^d and most complete in the 
world, and the results of which have been embodied in three separate manuals, 
the latest of which, on the gem minerals, has just reached us^'^that an officer who 
has gained experience in the course of this survey may be borrowed to ex- 
amine a report on the geology of this island. 

The first real attempt to describe the geology of Ceylon waS: made . by 
Dr. John Davy, a brother of the celebrated, philosopher* Sir Humphry Davy, 
and himself an accomplished scientist. He served here on the medical staff in 
the early part of the century, and embodied his observations on our rocks and 
minerals and mineral waters in a paper contributed to the transactions of. tl^ 
British Geological Society. He subsequently included it> with such improvements 
and additions as were deemed necessaryi in his book on the interior of Ceylon* 
Of course Jthe science of geology has greatly advanced in the sixty years which 
have elapsed since Davy wrote, especisdly in a knowle^e of the Uws which 
have produced . and are still producing the metamorphic rocks, but although 
Davy's theories have been improved upon in some respects, and a good many 
additions made to the facts recorded by him, his observations on the rocks and 
minerals of Ceylon have formed the groundwork of nearly every attempt made 
since then to give an idea of our geology and mineralogy. 

Our correspondent will feel the truth of this statement, if, after readix^ the 
chapters on the subject in- Davv*s book, be subsequently peruses thosQ in rhd* 
ham's work (a boiling down of previous works on Ceylon and so of considerable 
value) and in the book on Ceylon by an officer of the Ceylon Rifies, a book 
of which it may almost be said that it. *' fell stillborn from the press." The 
Rev. Dr. Macvicar, the first Chaplain of the Scotch Church in C^ylon» . loade 
some interesting observations on the geology of Ceylont but the first and only 
attempt to give, in a separate paper, a comprehensive account of the gieology oi 
our. island was made by Dr. George Gardneiv Superiaten^nt of the Perad^iya 
Gardens. The paper forms an appendix to the late Mfr. George Lee's. tramU*, 
tion of the French version of Ribeiros account of Ceyl«iD> puMished atColpmbo* 

Sir J. Em^son Tennent, in writing his great work on Ceyloo» ,be«deii hs^viAg 
access to all previous works had the advantage of personal intercpnrsf , vith< 
Macvicar, Gardner, and. other observers in systematizing the results of hisiexr 
pi orations. In addition to all this . he availed him3^ of ^he re&ults of a 
partial survey and reports made by Dr. Gygax, a Swis^ scientist who baippened 
to be in the island and was employed by Lord Torrington's Govemm^t. The 
result of the whole is a very interesting summary of the geolpgy and .mineral* 
ogy of Ceylon in what is still the gii^t book on Ceylon, althoujgh Tennent, 
over-sanguine about a theory which would have been grand had it be^n well 
founded instead of wild and baseles$, allowed himself to be misled by Gygax 
(himself in some inexplicable manner deceived) into asserting the presence, in 
connection with millions of tons of iron ore, of anthracite in sucht. quantity 
that it could be laid down in Colombo at i8s per ton I . It became the duty 
of the writer of this article, in preparing for the transactions of ttie local 
Asiatic Society the fullest and most complete account o^ the mineral graphite 
or plumbago ever yet written, conclusively. to show that no.tn^ce of anthracite, 
is to be. fo)md in Ceyloni whil^ all the pipbabilities are against coal jajany! 
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shape existing ia our f Mnuftio&ek Let our correspondent observe the caution 
thus giveii, in reading the latest attempt at summing up the main facts in the 
gefA6y of this isknd, contained in the account of Ceylon giren by Mr. J. F. 
Dickson in the new edition of the Bne^clopadia Britannka, Scattered in various 
p«riodicaU, especially in the transactions of the local Asiatic Society, are a 
number of interesting papers by Dr. Kelaart on upcountry laterite, by the late 
Mr. Oswald Brodie on salt formations, and, of special value a more complete 
and more correct list of the minerals of Ceylon than that of Gygax, by Mr. 
Alexander Dixon. This recent and careful observer saw no trace of coal in 
any shape, although he noticed slijg;ht indications of tin and copper. As yet, 
however, our only economic mineral of consequence is plumbago, of which in 
its purest carbon form the island has almost a practical monopoly. Dr. Trimen, in 
a paper on the botany of Ceylon, glances at some interesting theories connected 
with its otd-world geological history. In this sketch we have not, of course, included 
all fugitive articles or chance wrtiters on the geology of Ceylon, and we were about 
to claim that we thought we had omitted no work or writer of importance, 
when we recollected the "Circular Notes** of that most accomplished but per- 
haps somewhat imaginative geologist, ths late Mr. Campbell of Islay. 

Such generally l^ing the mformation available, we may add that the accepted 
theory is that the dynamic forces which originally raised Ceylon "from out 
the azure main *' are still at work and that a slow, very slow process of up- 
hearval is going on. We cannot tell what the rocks are " all the way down," 
Orta the centre of our globe, but our obvious foundation rock is primitive 
granite. It is not only our lowest but our highest . formation, for It has in some 
places been so projected as to form the rocky domes and pinnacles of nature s 
temples on our mountain tops. Granite, grey and red, with porphyry and 
sienite, occasionally occur amongst Our most prevalent formation, gniess, which 
overlies the granite. The igneous rock, according to the received theory, pushed 
up the stratified rock, gneiss, from .the ocean in which it had slowly formed, 
the gneisa in its turn pushing up beds of crystalline limestone (dolomite), which 
bad formed, also in the ocean, over the surface of the gneiss. These are our 
three principal and primitive rocks, gneiss being king of all. Indeed, some 
have held <fce view that true granite where in contact with its allied rock, has 
been compelled to enter on the metamorphic processes, which have given i^eiss 
such protean shapes, colours, and conditions. While granite is being metamor- 
phosed into gneiss at one end of the scale, gneiss decaying from the action of 
the atmosphere on superabundant felspar, is, at the other forming new combin- 
ations, and giving us the valuaUe laterite locally known as cabook (sometimes 
called iron Clay); good as blocks for building purposes, as gravel for road 
material, and as it is further acted on by the atmosphere and man's agency, 
the foundation of our most fertile soils* The characteristics of this curious pro- 
duct of gneiss will be thoroughly discussed and settled before the discussion on 
its failure as a foundation for the MaKgakanda reservoir closes. We may just 
notice in passing that while the red colour produced by peroxide of iron dis- 
tlsguifihes some of our very richest soils, oxides of iron in other shapes are 
charged' with the strangely contrasted barrenness which distinguishes our upland 
patanas •(moonfeain prairies or savannahs) from the rich forests from which they 
are in most cases so sharplly divided. The superabundant iron in Ceylon was 
formerly utilized by the natives, many furnaces and much slcig being scattered 
over the land, but now the imported metal has put an end to all local manu- 
facturCi F>^spar, besides leading to the decay of gneiss and its transmutation 
into laterite, is the orig^ Of the beds of kaolin or China clay, pretty common 
in our hill system, and also of the very pretty but not intrinsically valuable 
moortstofie, with its semi-pearly lustre.' The more kaolin in the rock, the 
more patash ' in the soil. When coffee was our great cultivation the quantity 
of lime contained' in* our gneiss^derived- ukh was deemed deficient, either for 
fertUiaing purposes or for keeping Uie cUiy^Soils mechanically firee. But for 
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tea cultivation the stiffness of our clayey soils and the- large proportion of 
ferruginous constituents in them are not disavantageous. The strong taproot of 
the tea plant opens up the stiff clay subsoil, while the presence of "iron in 
quantity not deemed beneficial for coftee, seems to suit tea admirably. The 
mineral constituents of our soils and the proportions of humus and other organic 
matter vary considerably, but of late years the tendency of opinion is that the 
fertiKty of our Ceylon soils, especially those of the mountain r^on (about 
one-sixth of the whole), has been considerably 'underestimated. Tea, at any 
rate, seems to grow well in all localities, where the rainfall exceeds 70 inches 
per annum. The disintegrating and denuding effect of the tropical heat and 
violent monsoon rains on our mountain gneiss formation is very marked, and 
the slow rise from below believed to be going on is quite necessary to pre- 
serve the equilibrium. Curiously enough the presence of garnets in our gneiss, 
and much of it is excessivily garnetiferous, seems to promote decay as much 
as excess of felspar does. Large and most beautiful hand specimens of rock 
sparkling with garnets were obtained from the centre of the great slip which 
recently took place on the railway. As a gem, the red garnet is not found 
so as to be of special value, but " cinnamon stones " are amongst the common 
precious stones of the island. The fine blue sapphires for which Ceylon is so 
famous, rubies (the same stones only differently coloured) and most of our gems 
are derived from decomposed gneiss, being crystallized clay generally, but our 
second primitive rock, the crystalline limestone, is in some cases, as at Matale 
and in Uva, bright with spinel sapphires. The mountain limestone is generally 
too largely composed of magnesia to be of good quality for building or agri- 
cultural purposes, but in some places it exists as an almost pure carbcmate of 
lime, fit to be usefully polished into marble, and burnt into lime for whitewash 
and cement or as a soil fertilizer. Our harder forms of gneiss can also be 
beautifully polished ; for instance that quarried at Mahara for the grand Colombo 
Breakwater. A polished column in the Museum, in which grey, black and 
green tints are harmoniously combined, is much and deservedly admired. Equally 
beautiful, when properly polished, are specimens of the red -granite or granitic 
gneiss which is found a few miles distant from this quarry, south of Henarat- 
goda. Swallow and bat caves exist in the gneiss formations, as well as in the 
limestone, but nitre forms chiefly in the limestone caves, we believe. The soils 
of the regions of outlying hills, standing in small ranges and detached masses, 
beyond, sometimes far distant from the limits of the mountain zone, differ 
essentially from very poor in some portions of the south-west to very rich in 
the north and east. Between the vast boulder of Dambulla for instance and 
the hill of Mihintale near Anuradhapura, the soil is rich to a degree, wanting 
only irrigation water to restore it to its ancient fertility. Tennent*s theory is 
that Sigiri, Mihintale and other detached hills were "shot up'^ as they standi 
when our mountain system, with the centre of activity near Adam's Peak, was 
upheaved. Mr. Campbell, in looking from Dambulla rock over the vast eastern 
and north-central plain, imagined the action of an ancient ocean striking against 
the cave rock. But during a recent tour in this region we looked in vain for 
traces of marine remains, and our inclination is to regard Sigiri, Mihintale 
and the mysterious range of Ritigala as the surviving remnants of a mountain 
and hill system which once covered the larger portions of the island, the rich 
soil of Nuwarakalawiya being the result of the decomposition of the softer 
gneissic rocks. Our theory must be taken at what it may be deemed worth. 
Other theories, while questioning any closer junction with the Indian continent ■< 
than now exists, represent Ceylon as having been part of a region which 
stretched to the Maldives on the one hand and to Sumatra on the other. 
Tradition on the other hand points to vast subsidences. Populous places which 
have left no trace are stated to have Lccn submerged off the west coast of 
Ceylon, while the Basses Rocks, on the south-east coast of the island, are sup* 
posed apparently with good reason,* to be the remains of a greater Lanka than- 
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now exists. Tliftre is a sudden sinkixig of the sea bottom to gr^at depths at 
Trincomalee on the east coast and also in the Gulf of Mannar, supposed to 
indicate ancient earthquake action and subsidence. There is, appearently, no 
evidence of recent volcanic action in Ceylon, and the hot wells which exist 
are said by some to be due to the chemical action of subterranean vegetation, 
rather than to any volcanic products. But here we are on doubtful ground. 
Basalt seems certainly to exist in Ceylon, but in a very altered condition. We 
have already noticed the existence of veins of plumbago. It is found generally 
in association with quartz, and its great purity is due to the fact that in this 
island, unlike the conditions in India, it is scarcely ever found in association 
with and contaminated by lime. Gold in the form of dust is widely distributed. 
It was gathered in the rivers from far back in antiquity, and Australian diggers, 
a generation ago, created a ** rush " to the Mahaoya. More fever than gold 
was the result, but- it seems pretty certain that deep digging into the quartz 
reefs near the sources of this river in Dolosbage, as well as in other places 
(notably Ratnapura, where small nuggets have iDeen gathered), would give 
profitable results to skilful miners backed by capitalists. Meantime the true 
wealth of Ceylon is in its soil, under the influence of its genial climate. 

The vast mass of Ceylon consists of primary rocks or soil and alluvial 
matter derived from their decay. Our recent formations consist, we believe we 
may say', exclusively of various forms of what geologists term breccia. This 
formation, or rather re-formation, of existing material and of foreign material 
driven on our shores by currents (which specially abound off Ceylon, reaching 
our island in some cases from far off Australia) is confined almost exclusively 
to the sea coast. The only marked exception is in the case of the recently 
elevated northern end of the island, where in a sketch map Tennent represents 
the "Madrepore" region as extending southwards as far as a straight line from 
Mannar to MuUaittivu would include, while, going well inland from Mannar, it 
stretches along -the north-west shore until it comes to a point opposite the island 
of Karaittivu and the principal pearl banks. The total area thus shown com- 
pares in size with, the mountain system, but we cannot help suspecting it is 
somewhat exaggerated, for during a recent journey nothing struck us more than 
the absolute disappearance of any trace of marine formations or products at a 
short distance inland from Mannar. On the bund of the Giant s Tank, for 
instance, there are some blocks of coral breccia. But they are as markedly of 
distant as the gneiss is of local origin, the latter rock being abundant in the 
river close by. One of the most curious and valuable forms of breccia in the 
island is that which, forms on the sea- shore north of the Kelani river, near 
Colombo, and which, beautifully stratified, as grey, yellow, or black ferruginous 
sand predominates, forms cliffs rising to twelve feet high in some cases. This 
rock, which can be absolutely seen in the process of daily formation, and which 
yet yields a valuable building material (Pamunagama stone), is, from its highly 
arenaceous character, naturally enough, known popularly as sandstone. Its con- 
stituents include not only the sea shore-sand and matters carried by and deposited 
from currents, but detritus brought down by the rivers and driven on the 
shores by the monsoon waves. Fragments may be found in this formation, not 
only of all the niaterials— quartz, mica hornblende and felspar, — of our primitive 
rocks, but also of the precious stones which exist in the alluvium through which 
the rivers, after escaping from the mountains run. We quoted recently, from Mr. 
Haly's Museum Report, a notice of some curious breccias found by him on the shores 
of the bay in which our chief pearl banks are situated. This we now requote :— . 

" Opposite Karaittivu the coast is particularly interesting, and I explored it 
as far as Kudramalai point, and collected specimens of the formations, duplicates 
of which have been sent to Berlin with a short description of the coast. The 
specimens I procured were, first, a kind of laterite, of which fragments that 
had fallen in the sea became hardened, and acquired a polish, showing the 
coiastituents of the rock very clearly. The most remarkable circumstance about 
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the fragments is, that they are full of pieces of shell. I had little time at 
my disposal for thoroughly examining the formation, but as far as . I could see, 
there was no trace of fossil shells to be found in the cliffs" themselves. Whether 
they really do exist in the cliffs, or whether the fragments are first broken up 
and then mixed with the broken shells, and reunited by the action of the 
water, I cannot say, and I trust the Berlin geologists will be able to inform us. 
Secondly, fragments of the upper part of some lofty limestone cliffs, most 
peculiarly weathered, these cliffs look like coarse sandstone, but the application 
of acid reveals their true character. Thirdly, fossil shells, all of one species, 
from the base of these cliffs. These are undoubtedly true fossils. Fourthly, 
specimens of the limestone, as it crops up through the beach. Fifthly, specimens 
of raised beach a few feet above the sea-level — a conglomerate of recent shells 
and corals. Sixthly, specimens of shells from the forest soil resting on this 
raised beach ; it is in some parts ten feet or more in thickness, and is full of 
shells of the same species as are now living on the surface. Seventhly, specimens 
of the same soil hardened by the action of the sea, and again worn by exposure 
to the atmosphere. Pottery and recent fresh water shells are sculptured out in 
the most delicate manner by the gradual wearing away of the hardened earth. 
Numerous specimens of recent marine shells are found in the lower part of the 
forest soil, and also immense quantities of pearl -oystet shells mixed with pottery, 
showing that a pearl-fishery existed here in very ancient times.'* 
We also quote our own remark on Mr. Haly's statement : — 
"As to the curious formations and reformations found by Mr. Haly on 
the shores opposite the pearl banks, we venture to predict that the savants in 
Berlin will decide that the rocks were first comminuted by attrition and then 
glued together, with shells intermixed by the large quantities of carbonate of 
lime in tne sea water, the mineral mentioned being that, without abundance of 
which present, pearl shells in millions of itiillions during countless generations 
could not have been formed." 

We may also refer our correspondent to our recent article, in which we 
traced the mud which so abounds near Puttalam and is filling one lagoon after 
another on the north-western coast, to currents from Southern India, sweeping 
round and striking on to our coasts. To currents such as these are attributed 
the shifting sheets and "dunes" of -sand and even the red soil which overlie 
the so-called madrepore formation of the Jaffna Peninsula. That formation in 
geological parlance is as much a breccia as is the "sandstone" near Colombo. 
But the Jaffna breccia, blocks of which also make good building material, are 
composed almost exclusively of carbonate of lime, while the soil which over- 
lies them is largely siliceous. If the geological theory is correct, only the coral 
foundation is of local origin, the sand and the arable soil being contributions 
from the coast of Coromandel, borne across the strait between Point Calimere 
and Point Pedro by bountiful currents. The origin of the limestone breccia 
seems obvious enough. The sea-water off the northern coast of Ceylon (and 
the same is true of the southern coast between Galle and Matara) must be 
permeated with carbonate of lime, and the coral insects (polyparia) are now, as 
. they have been for countless age, incessantly at work* elaborating this substance 
into beautiful shapes, from immense masses -of brain coral, almost solid, to the 
most exquisite traceried branch corals, the hues of which in the water are varied 
and brilliant, including green and gold and loveliest pink shades. From the 
violence of the waves and by processes of natural decomposition which doubtless 
accompany certain stages of life in flie zoophytes, the corals thus formed have 
been broken up, comminuted by attrition and finally agglutinated together by the 

* When resident at Point Pedro, we were able occasionally to see these curious 
creatures at work on their stony skeletons or abodes. They. were covered with a 
slime of jelly-like carbonate of lime, which they were depositing on strictly mathe- 
matital lines, their up and down motion in the process reminding us of that of a 
saw, rising oat of and eiiUdng into a pit* 
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abundant carbonate of lime into breccia, into which dead and broken shells 
also entered. Gradually the fragments solidified into the form in which the 
"madrepore" now exists, and the elevating process already alluded to having 
raised portions of this formation to or a little above the surface of the sea, 
the theory is that currents carrying sand and soil from the coast of India did 
the rest. Our correspondent entertains a different opinion regardin£[ the origin 
of the red soil of Jaffna, and we shall be very glad to publish his views, if 
he will furnish them for information and discussion. In 1846-47, the late 
Rev. R. H. Hoisington sent us several analyses of Jaffna soil, amongst the rest 
that of the hills of white-ants, and if the records of Batticotta Seminary are 
searched, we think it highly probable that copies of the analyses will be found 
included. There is a natural formation of salt near the marine stream (haunted 
by crocodiles) at Tondaimannar, about seven miles west from Point Pedro. We 
do not recollect seeing evidences of the presence of oxide of iron in connection 
with this formation, but we know that when we sent Mr. Steele, when he was 
Assistant Agent at Hambantota, a notice of the great Sambur Salt Lake in 
Rajputana, showing that deep red contrasted with the silvery white crystals of 
the salt, Mr. Steele stated that the effect of peroxide of iron was also visible 
in the salt " lewayas " of Hambantota ; which by the way are in the neighbour- 
hood of drifting sand "dunes" as formidable as those on the north-east coast 
of Ceylon. Our correspondent will, of course, direct his attention to the lime- 
stone caves at Alvai, a little ipland from Point Pedro, in which it is supposed 
is the source of the fresh water which bubbles up in the sea near Kankesanturai. 
He will also study Tennent's extraordinary theory (founded on a popular belief) , 
that besides fresh water seeking the sea (as is natural) in the Jaffiia "madrepore " 
formation, the sea water goes inland, agaittst natural laws, the substratum of 
salt water at the bottom of the Puttur well forcing up the fresh ! A paper 
dealing fully with the peculiar physical conditions of the Jaffna coral formations, 
overlaid by Indian sand (and soil ?), could not fail to be very interesting. 

Dr. John Davy was himself never able to visit Jaffna, but he analyzed 
specimens of rock and soil received from his friend Mr. Finlayson, and this 
is what he wrote: — 

" This limestone contains numerous shells : it is generally grey or light-brown, 
very fine-grained and compact, and breaks, with a conchoidal fracture. The 
specimens I have tried, have been very nearly pure carbonate of lime, exhibiting 
slight traces of the presence of vegetable or animal matter, and containing a 
little water. It is not confined to the island of Jaffnapatam: it occurs in the 
district on the mainland, and has been observed by Mr. Finlayson as far as 
Palwerayenkatte, where he found it with coral rock, in a salt-water lake, at a 
little distance from the sea, with which the lake communicates in the rainy season. 
Where it occurs, the whole of the country is similar ; level, without hills or even 
hillocks and elevated a very few feet only above the surface of the sea, by 
which, at no very remote period, there is good reason to suppose, it was once 
covered. The retiring of the sea from this district does not admit of a doubt. 
It is evident within the memory of man ; many individuals recollect the waves 
breaking where their spray now seldom reaches. Now is it less evident, perhaps 
-from the nature of the land as dercribed, and from the circumstance of coral 
rock being found mixed with the limestone rock several miles from the sea. 
It is always more easy to observe the phenomena of nature, than to point out 
their causes, especially in geological changes, such as the present, which are 
not watched in the act, and are noticed only when completely accomplished. 
Minute enquiry, on the spot, it is very likely, might afford a clue to an ex- 
planation of the formation of this rock, which, in all probability, is still going 
on in the shallows was of the adjoining seas, and along the shores of Jaffna- 
patam. Its formation, it may be conjectured, may be connected with coral 
which abounds greatly in the narrow sea, between Ceylon and the continent 
ef India, to such an extent, indeed, that most, if not ail the islets in that sea, 
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are composed of it. The difficult jr is to find the. cause of the jy>lution of cal- 
careous matter in some places, and its precipitatioQ in others adjoining. Perhaps, 
in the deeper, cooler water it is dissolved, and in the warmer, shallow water 
it is precipitated. The solution is aided, perhaps, by the presence of a little 
carbonic acid, and the precipitation is assisted or produced^ by the escape of the 
acid gas. This is mere conjecture, but of that kind that it admits of being tried 
by the test of experiment." 

Again, writing of Ceylon soils, he remarked : — 

" The most striking instance to be adduced, of soil destitute of calcareous 

matter, and incumbent on abed of coral, is the common soil of the coral island 

Delft, off the coast of Jaffnapatam, celebrated for its excellent pasturage. It is a 

dirty-yellow, very fine sand, slightly cohering which consists, in its dried stale, of 

95.0 silicious sand coloured by iron, with perhaps a very little alumine 

2.5 vegetable matter 

2.5 water 



" Nor hardly less remarkable are* some of the soils oJT Jafinapatam, for. which 
as well as those of Delft, I am indebted to my friend, Mr. Finlayson. Two 
instances may be mentined,^one of a soil of a tobacco field, which is manured 
by means of sheep, like turnip-ground in England; the other of rice-ground, 
which receives no manure, but is carefully irrigated. The tobacco soil, of a 
reddish-brown colour, collected when perhaps partially exhausted, the crop not 
having been long taken off the ground, consisted of . 

95.5 silicious sand, coloured by iron with a few particles of .calcareous matter 

2.0 vegetable matter 

2.5 water 

lOO.O 

" The rice soil, of a light grey ccjour, containing a good deal of straw in 
k finely divided state, consisted of 

95.5 silicious sand, with traces of iron, carbonaite of lime and alumine 
2.5 vegetable matter 
2.0 water 



loo.o 



''It seems extraordinary that in islands, the foimdatiom of which • are cal- 
careous, there should be so little caicareotts matter, and. so large a pmtK>rti|>ii 
of silicious matter, in the soil* It is a subject df»erying of minvte iv^uiry on 
the spot ; perhaps, the fine silicions sand is drifted there l^ strong Wiltds from 
a distance^ ; and perhaps as already hinted, the calcareous matter is washed 
out in process of long time by the action of the heavy periodical rains." 

It will be seen that Davy referred the origin of the siliceous soil superimposed 
on the limestone base, to wind instead of water currents. As there is ap in- 
ter\al of only 40 mile,s between Point Calimere o|i the Coromandcl Coast and 
Point Pedro in Ceylon, and as the wind currents in the north-east monsoon ar^ 
exceedingly powerful, aerial currents may certainly have done their part in 
supplying Jaffna with soil. — Dr. George Gardner was able to personally visit 
Jaffna ; he wrote in 1847, about a third of a century after Davy had recorded 

• There are ver^ many inntaucea of sand bfiug carried to a great distiiiiceb.v the 
wind. On our voyage from India, approachibg Table Bay, at the Cape of Goo(i[ 
H'jpe, the B. E. wina blowing strongly off laud, was so impregnated with a subtla 
sand, like that of Delft, that it proved very troublesome^ even three and four mile9 
off the shore. 

45 
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the facts and opinions we have quoted, andi this what lie said of the geology 
df the Peninsula : — 

*' Passing over all those series of rocks to which the names of secondary and 
tertiary have been given, none of which are known to exist in Ceylon, we 
come -to those very modern ones called post-tertiary, which are being formed 
at the present day, and which either shew themselves in the shape of elevated 
terraces of shells, or in a more solid form arising from the agglutination of 
particles of sand and fragments of such coralines and shells as still inhabit 
the sui rounding seas. Such elevated shell banks, and . such rocks are to be met 
with in several places along the coast. Thus the greater part of the Peninsula 
of Jaffna is formed of them, and I have likewise noticed their existence at 
Galle and at Belligam. The study of these modern, formations is of peculiar 
interest to the C^eologist, as they are fraught with important analogies as to the 
process of nature in more ancient times. At Jaffria the lower portions of this 
breccial rock is quarried for building purposes. It is compact m its structure, 
but abounds in very perfect remains of shells and corals, and in its general 
structure resembles very ipach the same kind of rock in which human remains 
have been found on the north-east coast of the main land of Guadaloupe. Along 
the shores of the lagoon which separates the main land from the peninsula 
of Jadffna, and but little elevated above the preseht sea level, the formation of 
this rock may be seen in various slates of progress towards solidification. Some 
. specimens which I collected there consist of nearly an entire mass of small ' 
shells similar to those which are still found abundantly alive within the present 
tidal range, and are beautiful examples of the manner in which those lime- stone 
rocks of the secondary strata which are so full of the remains of shells and 
other marine animals, have been formed.'' 

Finally we quote from the work of Sir Emerson Tennent : — 
" The land has for ages been «lowIy rising from the sea, and terraces abounding 
in marine shells imbedded in agglutinated sand occur in situations far above 
high-water mark. Immediately inland from Point- de-Galle, the surface soil 
fests on a stratum of decomposing coral; and sea shells are found at a consider- 
able distance from the shore. Further north at Madampe, between Chilaw and 
Negombo, the shells or pearl oysters and other bivalves are turned up by the 
plough more than ten mUes from the sea. 

** These recent formations present themselves in a still more striking form 
in the north of the island, the greater portion of which may be regarded as the 
conjoint production of the coral polypi, and the currents, which for the greater 
portion of the year set impetuously towards the south. Coming laden with suluvial 
matter coUected along the coast of Coromandel, and meeting with obstacles south 
of Foist Calimcre, they have deposited their burthens on the coral reefs round 
Point Pedro; aad these gradually raised above the sea*level, and covered deeply 
by sand drifts, have formed* the peninsula of Jaffna and the plains that trend 
westward till they unite with the narrow causeway of Adam's Bridge — itself 
raised by the same agencies, and annually added to by the influences of the 
tides and monsoons.* — „ ^^^^^^ 

** On the north-west side of the island, where the currents are checked by 
the obstruction of Adam's Bridge, and still water prevails in the Gulf of Mannar, 
these deposits have profuselv heaped, and the low sandy plains have been 
proportionally extended ; whilst on the south and east, where the current sweeps 
unimpeded along the coast, the line of the shore is bold and occasionally rocky. 

* The barrier known as Adam's Bridge, which obstructs the navigation of the 
channel between Ceylon and Kamnad, consists of several parallel ledges of conglo- 
merate and sandstone, bard at the surface, and growing coarse and soft as it descends , 
till it rests on a bank of sand, apparently aocumulated by the influence of the 
ourrentB at the change of the monsoons. See an Essay by Captain Steoart on the 
Faumben Passage^ Colombo, 1837. See Vol* II. p. 654. 
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most recent formatioos is the extreme north of the isUnd, with ?th* adjoining 
peninsula of Jaffna. Here the coral rocks abound far above hiffk^water mark, 
and extend across the island where the land has been gra4ttally upraised fttflft 
the eastern to the western shore. The fortifications oX Jaffna were bult by ^e 
Dutch, from blocks of breccia quarried far from the sea, and still exhibit, ia • 
their worn surface, the outline of the shells and corallines of which tbejr mauihr ■ 
consist. The roads, in the absence of more solid $tibstaf>ces, are metalled with 
the same material; as the only other rock which occurs is a desesiption of 
loose conglomerate^ similar to that at Adam's Bridge and Mannar. 

*' The phenomenon of the gradual upheaval of these strata is sufficiently attested 
by the position in which they appear, and their altitude above high- water oaark ; 
but, in close contigdty with them, an equally striking evidence presents itself • 
in the fact that, at various points of the western coast, between the island of 
Manaar and Karativoe, the natives, in addition to fishing for chank shelU* in 
the sea, dig them up in large quantities from beneath the soil on the adjacent ■ 
Shores, in which they are deeply imbedded. t 

" The sand, which covers a vast extent of the peninsula of Jaffna, and in 
which the coconut and palrayra-palm grow freely, has been carried by the 
currents from the coast of India, and either flung upon the northern beach in 
the winter months, or driven into the lake during the south-west monsoon, and 
thence washed on shore by the ripple, and distributed by the wind* 

** The arable soil of Jaffna is generally of a deep red colour, from admiztnre 
of iron, and, being largely composed of lime from the comminuted cocal, it is 
susceptible of the highest cultivation, and produces crops of great loxuriance. 
This tillage is carried on exclusively by irrigation from innumerable wells, into 
which the water rises fresh through the madrepore and sand; there being no 
streams in the districts, unless those percolations can be so called which make 
their way under-ground, and rise through the sands on the margin of the sea 
at low water.'* 

Tennent talks of thd subterranean water rising fresh through the coral, hoi 
we submit that much of the good effect of the numerous- irrigation wells by 
means of which the Jaffna Peninsula' is cultivated like a garden, is due to the 
fertilizing salts of lime brought up in the ola baskets with the irrigation vatcr«^^We 
trust the information we have thus brought together may be useful to our 
correspondent and others, but a regular scientific survey of and repoit on our 
rocks and minerals is a desideratum still to be supplied. For instance, the 
received opinion is founded on the fact that there are no lakes amongst the 
mountains of Ceylon that none ever existed. We hold strongly, oontra, that the 
Plain of Nuwara Eliya is the bed of an ancient lake whence, when the barriers, 
were worn away or broken up, the waters escaped into Uva on tfce eastern side 1 
into Dimbula on the western. There are other similar localities amidst our 
mountains, and the valley of Maturata is so narrow and its sides so steep that 
it resembles the formations called canyons, down which rivers tumble over sheer 
precipices into the Yosemite valley in California. We cannot help thinking 
that captured water, long retained but finally breaking the barriers which con- 
fined it, has had something to do with this formation and similar ones in our 
Ceylon mountain system. 

While we are writing a specimen of rock is brought to us taken at a depth 
of 70 feet^ from the bonngs which are going on at Mannar, with the hope of 
finding a perennial supply of water at that truly penal station, where, what 

* Turbindla rapny formerly koowu as Vduta gravis^ used by the people of India 
to be 8av?n into bangles and anklets. 

t In 1845 an antique irou anchor was fouod under the soil at the nerth-wditem 
point of Jaffna, of suoh size and weights as to show that it must have belonged to 
a ship of much greater tonkiage thaa, any which the depth of water would pariait 
to navigate the ohaaael at. tha preseul' day. c^ . 



Digiti 



ized by Google 



WLb Amy <»nn». 



wsm 



fllftfe and heat, the pauckjr of rain and the absence of good water, life 
be Ycrj diffioatt to five. The hard rock to which the boring have reached, 
after paaring tJnongh much soft breccia, is of coarse* the underlying gneiss, ' 
whicfa drops vp at Ptoliyadi^rakkara on the Ceylon mainland and in the island 
of ftamiesvaram and which is conspicuous in the beds of the Anivt Aru and other 
rivers which enter the sea near Mannar. At present the supply of fresh water 
for the residents of Manaar is obtained from a couple of wells dug in the 
sashdt about two mites distant, the rain water caught in the old Fort reservoir 
■being of vcff small account. A plentiful supply of good water would make 
all the difference in the world, and we trust Government will not grudge a 
silbfltanttal vote, say R 1,000, instead of first R250, and then Ri20, which have 
been allowed. Many a convict in our jails has better prospects of life and 
health than persons condemned to live at Mannar, and as we are so careful 
about the health and life of our prisoners, we ought to extend at least equal 
privileges to honest people condemned to live at a place on which nature has 
laj^gdjr laid her ban in the shape of drought and fever. 



THE GOLD REEFS OF MYSORE. 



We have received from the Mysore Government a copy of Mr. Foot's report 
on the gold-bearing region of Mysore. The following notice in the Pioneer 
fairly indieates the leading characteristics of the report: — 

Mif. k.' B. Foote, Superintendent of the Geological Survey, has completed 
his survey a( the auriferous tracts in Mysore, and "the report he has submitted 
to the Dfwan will be read with great interest. The mines of Mysore have not 
hitherto turned out the El Dorado which was expected six or eight years ago, 
anJ capitalists are beginning to have an uneasy feeling that their money might 
have been better invested where, though the promise was less alluring, the 
f mifilment was more safe. To such as these Mr. Foote's report will be to a 
certain «xtent re-assuring* He says nothing of monster nuggets or '* lumps of 
goid,^ of which doubtless many imaginative shareholders have dreamt, and he 
notes several instances where surveyors who went before him have given exagger- 
ated or utterly unfounded accounts of the mineral wealth of certain districts ; 
bat, on the other hand, he found many workings where the reefs were fine 
and of vsry great promise. Generally his report may be said to bring out two 
things ; first, that prospecting must in mo&t cases be c&.rried to a considerable 
depth before the value of the mines can be accurately gauged ; and secondly, 
that the whole of the auriferous areas are deserving of close survey, as even 
the best of them are imperfectly known, and of ^at was known to the old 
miners in former generations much has been forgotten. In Mr. Foote's tour, 
Whioh was for some reason or other very hurried, he chanced on no less than 
five sets of old workings unknown to previous surveyors, and he suspects that 
i^ny- others exist in the wild and jungly tracts which abound in the hilly and 
mountainous paits of the country. Although the work of gold-prospecting left 
Mr. Foote little leisure to devote to any non-metallic minerals, be took some 
interesting notes on such as incidentally came in his way. One very beautiful 
variety of granite- gneiss eminently- fitted for cutting and polishing on a large 
scab, he found atK>ut two miles east of Banavar. The rock he declares to be 
the handsomest he has seen in Mysore, and monoliths of large size could easily 
be quarried. Again, the hills above Seringapatam are traversed by a great 
<^ke porphyry of a warm* brown colour. The stone in Mr. Foote's opinion 
is unequalled in Southern India, and, if highly polished, would rival the 
highly-prized porphyries of olden days. The dyke is fully a mile in length 
and of great tMckness. Beds of marble of good quality were also found near 
Holgeiv- Mr. Foote, hcAivever, met with opthiog to support the opinion to which 



Digiti 



ized by Google 



pretiotts lurveysow— Mr. Lavdile in particttiar^had given oarrency, that emei^, 
asbestos and kaolin existed of a quality and in quantities such as would warrant 
the investment of capital for their exploitation. 



THE OPAL' KING AND HIS COUNTRY. 

Queensland Opals, and how they are FouND.—The other day we 
printed a ten-line paragraph taken from an American paper concerning some 
sham opals which were being extensively manufactured in Mexico. Now, these 
few lines chanced to fall into the hands of his Majesty the Opal King, who 
is at presept in London. He wished it to be known that his opals could not 
be imitatecj. This gentleman — a king can be no more — it was who discovered 
the existence of the brilliant jewel in Queensland, and after seven long years 
of working in the opal country he left the torrid skies of Queensland for the 
old coifntry. The history of that discovery his Majesty related to me, together 
with many graphic stories of his adventures, and of these I propose to give a 
brief epitome. I may mention that the King is also known as Mr. H. W. Bond; 
his palace is at Torrington, Toowoomba ; and his visit to England was under- 
taken partly for financial reasons. He found his territory too extensive to work 
alone; so he has put the opal country in the market, and floated an Opal 
Company, with ;^ 100,000 capital, just as Mr. Allan Quatermain would have 
floated King Solomon's treasure. He himself goes back in a week or two to 
superintend the working of the mines. • 

Fifteen Thousand Pounds' Worth of Opals. — I called upon Mr. Bond 
at the Bank of Queensland, in Lombard-street, and with Sir Seton Gordon and 
another gentleman, was taken upstairs to see the opals. After some little delay, 
a small cardboard cabinet, about eight inches high and as many wide, was 
brought into the room, by t\vo officials, who broke the seal and untied the red 
tape with which it was bound. Mr.* Bond then pulled out each of the three 
drawers, in which were little black paper packages — opals wrapped up lik e 
seidlitz powders I Each of these was opened, and the table was soon covered 
with a brilliant collection of beautiful stones, each flashing with a thousand 
prismatic lights. Another and larger parcel was also opened, containing, perhaps, 
five or six hundred smaller stones; and, as Mr. Bond, carefully turning them 
over in his hand to show their brilliant hues, told me, the contents of the 
box were worth about £15,000 in the market. They were then carefully put 
to bed again, sealed up, and taken away to the safes below by their two 
grim guardians. 

The Green Lustre of the Queensland Opal.— lam told that hitherto 
the opal market has been chiefly supplied from the mines of Hungary, which 
produce the well-known milk-hued gem. The stones which come from South 
America are milky ' but less fiery than their Hungarian rivals. The Queensland 
opals may beat these out of the market, because of their greater brilliancy and 
the presence of a vivid green lustre in the gems from one of the three mines 
now conducting operations in Queensland. Mr. Bond informed me that the 
opal was" vomited out by geysers in remote epochs, and produced from the 
cavernous depths of a well-worn black bag a number of specimens of the raw 
materials. Without going into geological details, it may be said that the opal 
is found enclosed in little round stones, like a kernel in a nut, and also in 
another formation, which runs in layers. The nut is cracked with a tomahawk, 
and there is the opal stone. 

The Opals in the Old Beef Bag.— Mr. Bond has the tanned face of 
a man who has been exposed for many 'years to the burning sun of the tropics, 
and as for his prospecting advenu.jj, I dare say he could fill a book with 
them. He first came on the track of opals about seven years agO) when working 
far away from his own station, 800 miles west of Toowoomba. . He was driving 
cattle to some station near Cooper's Creek, when one nig^t he fell in with a 
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stockman who was looking after a remote part of tke run* This man iock him 
aside, and told him how he thought he could show him som^hing worth the 
seeing, and which he was also anxious to have his opinion about. Going to 
the back of his hut, he removed a mass of rubbish, and produced a dirty beef 
bag. Opening the mouth and diving down, he brought up about thirty pounds' 
weight of opal matrix. He had been riding after his cattle one day when 
his^ eye was caught by something in the gras^ which flashed in the sun. Long 
exposure to heat and rain had caused some of the nodules to split, and exposed 
the lustrous stone encased within. Mr. Bond gave the man a cheque for two 
or three hundred pounds for the stone and his information, and took up the 
land indicated. 

Seven Years with Blanket and Billy.— The news soon spread. He 
was pegged out all round — that is, other enterprising gentlemen came up with 
their picks, shovels, and blankets, and followed his example. But luck favoured 
Mr. Bond : their patches were -valueless. The value of a gem depends to a 
large extent on its rarity, and it would have depreciated the value of the find 
if similar discoveries had been made. For seven years Mr. Bond has been 
prospecting this patch of country with the utmost care, at a cost of nearly 
j^ 1 5,000. Generally alone, he has ridden over the rolling lands for months 
together, with all the ardour of the born prospector, steering his own course 
through these trackless wilds, heedless of blacks, boiling his own billy, shoot- 
ing his own tucker. I have no space to tell how, with great difficulty, he got 
a surveyor to ride tljpse 900 weary miles to peg ofFhis claims, how the surveyor, 
when half way, wanted a nip of whisky, how Mr. Bond took him 170 miles 
out of his way to get it, how they missed it after all, and only found one 
bottle of sweet champagne and another of orange bitters at the bush shanty, 
and how he has drunk Worcester sauce instead of whisky for months. "They 
say we are exterminating the blacks with fire-water," said Mr. Bond with a 
laugh ; " by Jove ! it's too much trouble to get it for ourselves, I can assure 
you, and after paying twenty-five shillings a bottle for it the nigger does not 
get much." 

• The Country where the Opal is Found. — But what is this opal 
country like ? We give a little sketch of it, and also a short description from 
the pen of Mr, Robertson, the geologist who explored the country. **We had 
for days," he says, **been riding through a broad belt of rough and discon- 
solate scrub, breathing an atmosphere of pulverulent dust, but after crossing the 
Grey range, we enter a broad expanse of green and grassy downs. Breathing 
the ethereal and invigorating brilliance of the dry air, our spirits rise, and we 
strive to forget the rough usage, the forbidding desolation, and the dust of the 
past week borne, as we suppose, with exemplary fortitude and Christian for- 
bearance. The silence is profound. Behind us the higher eminences of the 
Grey range rise as out of a cloud of gleaming vapour, and these, from their 
appearance are known as the Hay Ricks. Around us, detached squadrons of 
emus run in uncertain lines, and before us, over a sea of verdure, is the mirage 
of a great lake. We cross stony ridges, or belts of vitreous and highly trans- 
muted siliceous rocks, .over which our unshod horses walk warily, and once 
again we cross the grassy plain, bearing almost due west. Water is scarce; 
sometimes spaces of twenty-five miles separate the water holes ; in some of these 
a liquid is seen, resembling in colour and consistency thin white paint, and 
this decoction is imposed upon strangers as water. It tastes strongly of * cow.' 
. Around us the heat quivers in the air, and against their 
mural sides the bright sun dances with a fierce delight. By dangerous paths 
we continue to ride up the slopes of these fantastic-shaped hills, and, by some 
unaccountable accident, arrive in safety at the top.*' 

Alone in the Genre of a Vast Continent. — "Not a sound (save 
the panting of our horses) disturbs the solemn and all-prevailing silence. We are 
alone with nature in the centre of a great continent, and we feel that he in^ 
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deed miist possess a dull and incurious mind who is not impressed 1>7 the 
Angularity and the charming loveliness of the scene. Twenty miles off, across: 
a grassy and park-like plain, the Coleman and M'Gregor ranges rise^ clear and 
distinct, amid the flood of light. The outline is wonderfully lovely. In the 
forcgrouad a number of cone-like and castellated hills of ail coloun rise from 
the plain ; the more connected ranges of the background appearing as if capped 
l^ numerous and enormous fortifications. Some of the isolated conical hilbi 
terminate in sharp apexes or spike ; others terminate with flat circular crests and 
perpendicular red sides, rising out of slopes of yellow or reddish earth, partially 
Qovered by struggling vegetation. The whole of the hills have approximately 
tile same level or elevation, their contour being entirely due to the effi^tS'oC 
oHmate operating over incalculable periods of time. I regret that I cannot eonirey 
to you any idea of their aspect as I saw them, through the clear* ambient aii^ 
rising out of the carpet green with the sun to illuminate them and distanee to 
soften and to heighten the effect.*' 

Ofal$ and Fasuiqn.— Mr. Bond has three mines, which hi* mcii have 
been working for the last four or five years, and which he visits thtte tiolm 
a y^ar, driving a buckboard buggy and three horses, taking down the matrix to 
Toowoomba, where it is classed and shipped to Europe* All who visited the 
Colonial and Indian Exhibition last year must have been struck with the fine 
display of the cut opals and those in the matrix exhibited by Mr. Bond, The 
Queen took especial notice of the exhibit, and greatly admired the hitherto un- 
known hues of these lovely gems. Opals were once considered unlucky by 
many; but this stupid prejudice is fast dying out, like other old superstitions, 
such as touching for King's evil. Mr. Bond informs us that the offices of the 
Opal Mines of Queensland, which company was lately floated, will be opened 
in a fortnight at 2, Waterloo- place, whence we may expect shortly to have issued 
opals to meet the fast increasing demand, for, as matter of fact these precious 
stones, since the Princess of Wales wore them at a recedt Drawing-rogm, have 
become qu^te the fashion. — P* M, Budget, 



THE TRICKS OF THE DIAMOND TRADE, 

An Interview with a Mineralogist. 

We recently quoted a short extract from an American paper calling atten* 
tion to the manufacture of false opals in Mexico. This, coupled with an expos6 
during jthe present year before a police magistrate of the manipulation to which 
certain diamonds had been submitted, led our representative to make inquiries 
into the tricks of the lapidary's trade generally. He accordingly called Upon 
Mr. S. Henson, the consulting mineralogist in the Strand, and the following 
suggestive report of the interview is the result. Mr. Henson was asked for an 
explanation of the method adopted by the manipulators of the diamonds which 
had got into the police court : — 

"Ah! that was a very poor attempt," replied Mr. Henson, "and was an 
American * notion.' The diamonds detected in Paris as well as those exposed 
over here all came from America. As to the process, I can only say that it 
is supposed to consist of some application to the surface of the stone under 
heat. The nature of the application is not known^ but now that this exposure 
has occurred, it will be difficult to turn the fraud to profit, as one has only to 
breathe on or moisten the stone, and then by rubbing it the application is 
easily removed and the true character of the stone becomes exposed at once." 

" But apart from this surface manipulation by which the * off-colour ' effect 
is temporarily removed, what other * tricks of the trade ' are employed in the 
case of diamonds?" 

"Not a few. More, indeed, than one can call to mind at a moment's 
notice ; but to start with, take the * doublets ' as they are called. These are 
topazes having a thin slice of diamond laid on the visible surface; the topaz 
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gifWngr.aei^ and the diamond adding ks lustre, tlie composite stene being Mi> 
» » 'dijwiiottd* Then there are the zircons, these stones are cobi^s^ of 3y 
^'Oeat of silica arid 67 per Cent of zirconia, and their valne is cdmparatireljr. 
trifiingl Their lustre is adamantine, but their colours would betray tbemf at 
once* eireta'to the most careless observer. A means is known, which, imoreover> 
i^ qiseen^vely employed, by which the colours are extracted from these stpnoi,^* 
leaving Aem to all appearance diamonds, till submitted to tests, when, of course»' 
tiiey «re>at once detected."* 

*J»Are rabies ever manipulated?" "Not so far as I know-^hat is to sjay^i 
not- in the way ytm mean, but a red spinel is more often sold as a ruby thoiiJ 
ibe'Fead stctte— that is the corrundum ruby— which latter is harder and mucb 
niiore valnablie. In the same way French compositions —in which the usuall 
fowd f6u*d in nearly all emeralds are carefully imitated— are substituted for' 
amd'Sold a« ieiaerftlds. It would take an expert to detect these when moantedi 
in an article of jewellery." 

"Dfedl 'wkat, are precious stones then dyed, in these days of sbdddy, 
ehins clay, ^^€Jer, and Imperial Institutes?" 

•^•Certairily. They are dyed, and in many cases dyed ' right through, so- 
tiutt you might break your specimen and discover the various colours, say in 
z&stesi passing right through the specimen^much to your unsophisticated satis- 
f«:tion. There is an industrial village called Oberstein, on the Nahe, and not 
far from the Rhine, which I have visited, and concerning which I can therefore 
apeak from personal experience. That village is occasionally visited by English 
psople, wild, after inspecting its shops, fancy — ^as tourists delight to do*— that 
they have discovered an unknown source of precious things. Exquisite jewellery, 
siipier|>- lapis laznli necklaces, every bead of which is a treasure, gorgeous agates, 
marvellous crocidolite of undreamed-of tints, of late even a blood-red tint has 
been obtained ! Alas I for the tourist*s future self-confidence, when on his return 
hoole he' fends bis jewellery all brass, his lapides all dyed. That village's 
industry is devoted to the making of what is known as Brummagem jewellery, 
and the dyeing of chalcedony &c., for export. Its products are sold everywhere." 

"Pleasant, very ! Can you explain the process, as it seems extraordinary 
that anything so hatd As agate should be capable of being dyed right through ? " 

" Agate is only one form of chalcedony out of many. The onyx, carnelian, 
blo(]|!dst9ne». are. Qther forms familiar to most people. I saw the processes, 
but the workers were too wary to explain their secrets. Different families 
have different processes for producing similar results, and in some cases one 
family's process will fail with a given piece of stone when another's will, 
succeed* Jt is impossible for the most experienced experts to say beforehand 
withoitt a trial what colours the various bands of the chalcedony will take^ 
Before purchasing * lots * of stone for manipulation at the auctions whence the 
supply of raw material is obtained, every bit or piece of each * lot ' has to be 
tested by trial, smalt chips being used for this purpose. As regards th^ 
processes^ all, I can say is that in the c^se of agates and onyxes, tl^se being 
• banded chalcedon' — that is, chalcedony with bands of various degrees of density—* 
the specimens are placed in pots containing the colouring matter and are tjien 
Subjected to great heat for periods varying from a few hours up to a fortnight 
or more. Certain bands take the colour, others do not. The stone is, after the 
first, given a second, and perhaps several more, stewings in pots containing 
(different colouring mixtures. In time every band has received the colour partial 
to it, so to speak. The results are the beautiful onyxes and agates you see 
everywhere. Thje carnelian not being banded, and bemg of a different dansity, 
IS treated difterently, to enrich the natural colour, heat being the most po^ejtf 
factor. Fluorspar is capable of great improvement in its appearance by being 

♦Matura diamonds" are zircons, from which colour has been exp^lkd 
by lire heat. — Compilers. 
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subjected to heat, and the crocidolite which has lately come so much to the 
front, owing to recent large discoveries, but the price of an ounce of which, 
not long ago, would buy 'a ton to-day, is also dyed past recognition, a means 
of giving it, as I have said, a blood-red tint having been hit upon. One family 
has the sole secret of converting crocidolite into * cat*s-eye.' The cat's-eye and emer- 
ald are the two most easily imitated stones. Aragonite, crocidolite, and even iibrous 
gypsum, and some of the hornblendes, are a few of the substances from which 
imitation * cat*s-eyes ' are made. I have not mentioned all the stones treated 
at Oberstein, but those I have given you are the first that occur to me.*' — PaU 
Mall Budget 



SEARCH FOR GEMS AND PRECIOUS STONES, 

By P. L; Simmonds, F.L.S. 

The insatiate desire for ornaments and articles to decorate the person, and 
hence the race for the acquisition of wealth, gives employment to thousands 
of persons in different parts of the world, who are kept busily engaged in 
searching for gems and precious stones, and in this aspect we would consider 
it here. It is somewhat difficult to know where the line of demarcation as to 
" gems and precious stones " is to l)e drawn, and what properly come ' within' 
this category, for tastes differ materially, and fashions change from time to' 
time. About one or two, however, there can be no doubt as to classification; 
diamonds and pearls have always been highly esteemed and appreciated, and the 
demand for these is universal. But there are some stones and sul)5tances that 
have value chiefly in special localities, such, for instance, as jade among the 
Chinese and Pacific Islanders, from its hardness and rarity; amber among the 
(>hinese, Turks, and Russians ; and coral among the East Indians, Chinese, and 
Africans. The African race appreciate the artificial Venetian beads above any 
valuable gem, because they have long been familiar to them, and are ' the fashion. 

Precious stones have been prized in all ages for their portability, and high 
intrinsic value in a small compass. In Christopher Marlow's celebrated play, 
" The Rich Jew of Malta," the merchant is represented as having before him : — 

" Bags of fiery opals, sapphires, amethysts ; 
Jacinths, hard topaz, grass-green emeralds, 
Beauteous rubies, spancling diamonds, 
And seld seen costly stones of so great price, ' 
As one of them, indifferently rated. 
And of a carat of this quality. 
May serve, in peril of calamity, 
To ransom great kings from captivity. 
This is the ware wherein consists my wealth 1" 

A glance over the various regions of the globe will show us men of all 
races, in large companies, delving in the ground or diving in the sea for this* 
commercial wealth. Indeed, scarcely a sea or a river but has its fleet of boats ' 
at certain seasons l^iden with men eagerly searching for pearls, although it i^ 
chiefly in the tropics that these boats con|;regate. It may prove interesting to 
gather a few facts connected with this important quest, taking the searaiers 
on land first, and then investigating the rich produce gathered from the sea. 
.. In the ladian Empire there is a great commerce carried on in gems and 
pvQfsious stones^ although no reliable data are availaMe, as they are so portable, 
aiKl there is no absolute necessity for records being kept. The Indian trade 
reterns of the last three jvears give the value of the imports at an average of 
;£40O,0oa A large trade is carried on in them to Sewistan, Kashmir, Ladakh, 
TJiibet, Nqiaul, Sikkim, Upper Burma, Siam, and Karennee. There is no doubt 
that through private sources four or five times the reputed values art brought 
in and also exported each year to Europe. 
46 
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There are in India three extensive tracts, widely separated from one another, 
in which the diamond has been sought for. The name of Golconda, originally 
applied to a capital town (now ' a deserted fort in , the neighbourhood of Hy- 
derabad), seems to have been used for a whole kingdom; but the town itself 
is many* miles distant from the nearest diamond mines, and it was only the 
mart where the precious stones were bought and sold. The second great tract 
occupies an immense area between the Mahanuda and the Godavery rivers ; and 
the third great tract is situated in Bundelcund, near the capital of which 
— t^unnah — some of the mines are found. For those content with a slowly -paying 
occupation, and a hard life involving close supervision of the workers, diamond 
mining will pay, provided such persons possess capital sufficient to last them a 
few years. The diamonds now are usually brought from Parteal, close to the 
southern portion of the Nizam*s dominions. The deepest pits are not more than 
twelve feet. . The matrix of the diamond in those localities Is a conglomerate 
sandstone. The appliances of modern, machinery for excavation, &c. directed 
by men of science, may possibly bring to light gems that ha^e not been dis- 
covered by the rude native processes of search, 

It would be curious to ascertain the yield of diamonds in the East, from 
those miiies in the last 350 years, and of Brazil in the last 150 years since 
the discovery there, but no such data are obtainable, . nor indeed can any reliable 
estimate be formed of the value of the diamonds owned in different countries. 
In the United States, diamonds to the value of jfl, 700,000 were imported in 
1886. Two-million-and-a-half carats of diamonds are cut yearly in Amsterdam. 
Precious' slones being free of duty in the chief European countries, no records 
are obtainable. The Brazilian mines are said to yield about j£8oo,ooo of diamonds, 
and India, Borneo, and Australia ^^200,000, but these sums are insignificant now 
in comparison with the South African yield of about ^4,000,000 yearly. 

The only Indian mines now worked for diamonds are the northern ones in 
Bundelcund;, the produce, between ;^40,ooo to ;f6o,ooo, is sold locally, and 
only about 100 carats are sent to Europe. . Diamonds have been found in Sumatra 
and Celebes, but Borneo alone now produces a regular supply, sending it is 
computed, about 3,000 carats annually into the European market. The discovery 
of Cape diamonds has reduced the Brazilian mining to a minimum of about 
24,000 carats. And here it may be desirable to explain what this fanciful diamond 
weight is. The diamond grain is equal to about four-fifths of a troy grain, 
hence four diamond grains are equal to one carat, or 3*174 troy grains. But 
as half the rough stone has to be cut away in polishing, to estimate the value 
of a rough diamond, we must ascertain its weight in carats, double that weight, 
and multiply the square of this product by £2, which majr be taken as the 
average price of rough diamonds that are worth cutting. Formerly, indeed, the 
price of diamonds was as to the square of their weight, but this rule no longer 
holds good, as their value mainly depends upon quality. 

From the four principal mines in Griqualand ^which all Ke within a circle 
with a diaineter of three miles), calculating the amounC of diamondif-erouk gcbund 
removed, and the known average yield per load in each, it is found that net 
less than 33,090,000 ciurats of diamonds (or more than 6^ tons weight) must have been 
extracted since the first discovery ; reali»mg, in round numbers, j£40,ooo,QOQsteding4 

i'he yield of diamonds from the Kimberley mine alone, from the opening 
in 1S71 to t^ end of 1885^ is . stated to have exceeded i7,5oo,ocx) carats, equid 
to 3J tons weight of precious stones, in value about. j(2O,O0O,00O. 

;r9 obtain thisr as. ma ay. thousand tons of reef and ground htrA had to be 
excav«'^ted. Tbce mine is 450 feei deep, and the cubical contehts of this huge 
c^vit^ measures about 9,000,000 cubic yards. Four thousand Kafirs are employed 
at. this mine, and more jthan 20,000 natives of -Africa arrive yeftrly at tkt 
mines in sea,rch of work, so that, the employment of native labotlt, and the 
development, of native t^ade, are incidental beno&ts c^f erred on South Ajfrioa 
by the di^over^ of the diauKind fi«lds. . . : . 
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The Dutolr Government are tbe owners of the diamond mines in Bpnkeo, 
whidl are sifnated in the district of Landak, in the territory of Ponteyanak; 
they are worked by Dyaks and Malays, but with far superior skill by the Chinese. 
The gems are found in a yellow-coloured gravel, at depths ranging to 60 feet. 
Advalnets are made to the miners, who are bound to deliver all stonies at 20 
pet- cent below their market value. 

Diamond mining in New South Wales is likely to become • of much import- 
aace/and tile colonists are sanguine of being able to compete with South Africa 
in this trade. Twelve thousand diamonds have been obtained up to the present 
time, chiefly from the tertiary gravels- and recent drifts in the Bingera, Inverell, 
and Chitta&ong districts. The largest diamond yet found weighed 16*2 grains/ 
or about 51 tarats. They are of good colour and quality. Companies with' large 
capital are forming to buy up and work the extensive diamond fields in Bingera., 
Other gem stones found in that colony are garnets, the common emerald (green" 
beryl), oriental emerald (green sapphire), royal blue sapphire, white and pale 
blue topaz, and agates. 

The riiby mines of Burma, when scientifically worked, are destined to yield 
a vastly increased quantity of this precious stone. There has been lately a sharp 
competition for the lease of these mines from the British Government, and it is 
believed that Messrs. Streeter have secured the right for ;f 40,000. It is credit- 
able to England that we have such * enterprising firms of jewellers, seeking fhe 
produce at the very sources of production^ as is evidenced by their explorations 
in South Africa, t^eir employment of fleets of boats and divers for pearl fishing 
round the Australian shores,' and competition against Indian and Continental' 
firms for the Burma ruby mines. Rubies are of various reds, and the red sap- 
phire or oriental ruby is next in value to the diamond. 

It has been well observed that digging for gems, like all gambling specul-. 
ations, is but too attractive/ and great numbers of the rural population in Ceylon 
and elsewhere neglect the safer pursuits of agriculture for the speculative profits 
of the gem pits. 

Ceylon has always had a reputation for its richness in precious sfones.' Inferioif 
kinds, such as the moonstone and the garnet, are found in the beds of streams ' 
about Kandy, Nuwara £liya, BaduUa, and some of the small rivers of the 
south, but the more precious sW>nes, such as the ruby, the blue sapphire, the 
oriental topaz of various yellows, the Alexandrite and the cat*s-eye, must "be . 
sought within a radius of thirty or forty miles from Ratnapura, the iity of gems. 

The Ceylon ruby is more frequently of a rich rose colour, having con- 
siderably more light and life than its- Pegu rival and is preferred by many 
Orientals to the pigeon-blood raby, Which, although the more costly stoae, is 
invariably less brilliant than the Ceylon one. 

The search for gem stones is carried on in the most primitive manner in 
Ceylon. The soil supposed to be rich in precious stones is rented for an annual 
sum from the Government. Cbolies af« set to work to di^; the earth, wbieh 
is heaped up on one side and then washed throi^h a. trough with variously sized ' 
perforated zinc stops, which retain alt stones, aceording to their sizes. These 
are placed on a table or flat surface, and the gems are easily distinguished 
and picked out. The proportion of gems capable of being cut and really marketable 
is not more than i per cent. , 

Of the silicious gems, the amethyst of a purplish violet hue is the mtifst 
valuable. The best amethysts are brought from Cambay in India, and from' 
Siberia, Ceylon, and Persia, where they are found both lining the cavities of 
geodes and in rolled masses. The Chief supply of the blue turquoise is d^awn 
from the peninsula of Sinai, the great mining ' district of the ancient "Egyptians."' 

Among the Moors, rubies and emerals, generally uncut, are worn set ih' 
finger-rings and hugt earrings, and necklaces of amber and coral are also prized. 
The Mobrs codsider that the risk of fraud by imitation is lessened by not 
haviihg precious iUmts submitted to the art of the lapldliry. This taste for 
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keeping gems in the rough also, prevails aoiong many ol the Indian piivces. 

In 1S79, thousands of British subjects from Burma passed through :J9angkok 
on their way to the sapphire mines of Siam. The unhealthy condition of the < 
place proved fatal to numbers, and although many realised great profits, the 
rush soon abated. No royalty was charged on the gems found, but a poll-tax 
of six shillings was levied at the mines. A sapphire weighing 37Q carats in 
the roagh, and 11 1 when cut, was the largest known to have been ifouad. The 
ruby, onyx, and jade arc also found in this district, but the quality of none . 
of these is such as to make them very valuable. 

Year by year great changes occur in the intrinsic value of precious stones from fre- 
quent plentiful discoveries. The great find of sapphires in Kashmir and Siam reduced 
their value some 50 per cent. The discovery of large deposits of amethysts in the . 
interior or Brazil caused 7,000 diamond washers to abandon their usual calling and 
Hock to the neighbourhood of the city of Caet6, but the|prices dropped so rapidly that 
the shipments made did not pay. The diamond market has not been materially 
affected by any great fall in price from the enormous production in South Africa* 

Art has much to do. with the manufacture of gem stones. Chalcedony, 
when stained by metallic oxides, rises to the dignity of a gem stone, as said, . 
cornelian, chrysophrase, when uniformly tinted brown, yellow, or green ; as 
agate, onyx, sardonyx, when the colours lie in bands or strata. The dull or 
latent colours are devdoped by heat or roasting. Black onyx, that is, black 
stones crossed by bands of pure white, are always artificial. 

The precious opal was formerly in high repute* but has gone out of fashion 
from being considefcd unlucky-^** misfortune's stone;" and yet. nothing can be^ 
more beautiful than the opals of Hungary and Queensland. The fine collection 
of the letter was much admired at the recent Colonial Exhibition. The area . 
in which opals are met with in Queensland is large, but only in one or two 
localities are opals of any value pbtained. They are remarkable for their brilliancy 
and variety of colour, rivalling in that respect those of , Hungary. The Ultra-', 
marine blue colour so finely shown in the Queensland specimens is ^are eVen - 
in Hungary. They arc obtained of considerable size, and are of good vaiue. 
Of other gems, there have been found in Queensland diamonds, rubies, jsap^ ' 
phires, topazes, &;c., in the tin-bearing drift of Stanthorpe. Agates, ^hiflh arel' 
also employed as burnishers, are met with in la^e quantities in the Agate Creek, 
Etheridge goldfield. There they can be procured in all colours ai|d sizes by the 
bundrcdweigl^t 

In the opal mines of Dublreck, Hungary, about two miles of galleries , are 
worked under Government supervision, yielding a leveriue of £ii9oo, T^HpAt- 
bearing rock is not disposed m vein, or bed form, ob the contrary the precious ■ 
stone is found in nests, or pockets, and it not unfrequently happens that a coo* • 
sidcrable distance may be passed in the workings without showing a sign of an opal. 

Like some of their more civilised brethren, the Maories of New Zealand are 
passionately fond of adorning their persons with trinkets and other , ornaments^ 
especially of jade. At the. preaeot day many of the decorations forweilly used . 
have been discontinued. Ear ornaments are still in general use; theyaa^e worn 
by both sexes, ajid are of great variety- Those of greenstone, or nephrite, are 
the most highly prized. The amulet, or neck ornament, is generally of green- 
stone, carved into the resemblance of a human figure. The iipage isnot iinlike. 
a Hindu idol, having an enormous face and badly-shaped legs of dispropoftiipiiate 
size. The ear pendants of greenstone vary in form; some are narrow .pieces, 
from 3 to 5 ijyches in length, and others are found thin and flat^ The. 
colour of jade varies from almost white to a dark green* but the lighter 
shades of green are the most highly prized. It is hunted for in the fissures of 
the precipices and in the streams of Chinese Tartary. Much of i^ is found in 
the rivers Jthere by divers. These men work by moonlight, under an escort of 
Soldit^s, supervised by Government officers appointed for the pifrpose, antl by 
whpm each piece* aS found, is assayed and valued* The isN^rial jade ^sof a 
brilliant green, approaching the emerald in colour. 
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' There are jade quarries in Bufqm, situated ia the Mojaonr distriet, at the 
heafd.wAters Qf the Churdwea, about 90 miles from Bhamo. They a]3e leased 
to two Gompaaies for j(6,09o; and the trade is entirely in the hands of th& Chinese; 

The imports of jade into India are to the value of i^30)00O to £^,0(Xh> 
In India jade vases are often ornamented with jewelsi or carved and wrought 
so as to form elegant devices. The old Delhi work in cut and gem-encrusted* 
jade is priceless. The Chinese had cut jade for ages, but never ornamented it, 
eiicq>t by sculpture ; but when it was introduced into India, the native jewellers, ■ 
with their quick eye for colour, at once saw what a perfect ground it afforded : 
for mounting precious stones, and they were the first to encrust them on jade. 
The Indian Museum at South Kensington possesses the choicest and grandest - 
specimens of this work known, of the best Mogol period. (Sir G. Birdwood/. 
on **The Industrial Arts of India.'*) 

Blocks of green stone, axes, meres, charms, and other articles of jade were 
shown in the New Zealand Court of the late Colonial Exhibition, evidencing'. 
the patient skill of the Maoris in working this hard material, second in this: 
respect to the diamond, although nevertheless somewhat fragile. 

Passing now from land to sea, we shall find the busy industry of search ^ 
as actively carried on. In the coral fishery of the Mediterranean nearly 600 
boats are employed, manned by about 6,000. men, the number to a boat varying 
from 6 to 12 hands. They are sent out from Torra del Greco, Leghorn, Liguria, . 
^rdinia, and the Algerian ports. It is a curious sight to see a fleet of these 
boats, ranging in size from 3 to 14 tons, employed on the banks with their 
wooden windlass amidships, hauling up what is termed the "engine,'* a kind., 
of * cross-shaped dredge for tearing off the branches of coral from the rodfs. , 
About 400,000 pounds of rough coral are brought in annually to Italy, and 
the' shaping and the working of this into the varied forms it assumes for com- 
mercial purposes, gives employment to hundreds in the chief cities. The value • 
of the coral shipped from Europe used to reach about ;£6oo,ooo annually* ; 
But with the change of fashion this has declined considerably. Not long ago 
there was quite a rage for the pale flesh-coloured coral for jewellery. Coral 
ornaments may again come into fashion, even if they do not fetch the high - 
prices at which they were formerly sold. Coral has the hardness and briUiancy 
of agate; it polishes like gems and shines like garnet, with the tint of the ruby. 
In Russia, Northern Africa, and India coral is still much in demand. . The : 
^ imports into India last year were to the value, of ;f2o,ooo. 

Amber was one of the most valuable jewels of antiquity. It was endowed , 
with manifold sympathetic effects as a talisman against rheumatism, toothache, * 
and other complaints. The Turks still believe it to be an infallible g^iard 
against the injurious efifects of nicotine, hence its extensive use for the mouth.-* - 
pieces of pipes. Amber is esteemed for ornaments by many. The cloudy, or ■ 
milk-white, and the opaque lemon- coloured, are the varieties most valued by con- 
noisseufs. ' The imports to this country are to the value of about j£3,ooo tO^, ■ 
;^4,ooo, but it is largely shipped also to Austria, France, Turkey, and the . 
Eastern nations. It is principally obtained on the Prussian coast of the Baltic, > 
from Dantzic to Memel. At one establishment near Memel dredging ii carried 
on day and night by "shifts'' of men, 400 being so engaged* At another, in 
Konisgsberg, 2,350 persons and nineteen steam-engines are employed. Thepit^ 
are 3:0 feet deep, aiid 100 carts are employed on the works. In other local- . 
ities divers are employed, two to each boat, with submarine clothing and air- 
pumps. 

The fishing for pearls and mother-of-pearl shells is. carried on in very 
many quarters : in Lower California, the coast of Mexico, the Bay of Panama; 
in the Red Sea, the Persian Gulf, Ceylon, Borneo, New Guinea, the Sooloo . 
Isles, Fiji, the Society and other of the Pacific Islands, and on the east and . 
west coasts of Australia. The pearl fisheries on the coasts of Central Africa 
furnish about j^ioo^ooo wfiith of pearls* and employ about iggoQ ^iTcoi* Q^ 
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imports of pearls ftveirage in valuie about £tooficio; FraiKC rk^ives' about the 
same. The iriarketable value of pearls is much higher in Asiatic eountries 
than elsewhere, hence the best are sent to Bombay, where fancy prices are 
often given for good pearls. 

At the Bahrein fishery in the Persian Gulf, many hundred boats are employed 
manned by from eight to twenty men, and the value of the pearls obtained 
is s^ted to average £ij006 yearly, but this amount of course varies. The 
lar^r and mote valuable pearls are believed to be S4^d secretly. The meil 
receive two-thirds of the catch, after deducting expenses, and for food, &c* 

The great pearl fishery of Ceylon is carried on at stated periods on the 
banks of the north-west coast of the island, at the entrance to the Gulf of 
Mauaar. As it is a Government monopoly, great care is now taken to gve 
rest to the fishery, so as to allow the ovstcrs to attain- a maturity of five o r 
six years, which Will warrant a rich yield of pearls. There is a prospect of 
a good pearl fishery in i8d$, and it is confidently expected that as many aS 
300,000,000 oysters will be fished, requiring every boat and every diver 
procurable in Ceylon and Southern India. The small, thin shells of this oyster 
{Avicula fucata), unlike the heavy, true ' mother-of-pearl oyster {SfeUagrina 
maf^arUifera)^ have little or no commercial value, and are chiefly burnt for lime. 

When a fishery is proclaimed, the arid sands at Arippu, on the north-west 
coast, becomes as it were, a bustling town of tents, filled with people of varied 
races and occupations, including boatmen from the Coromandel coast, pearl 
dealers from India, Malaya, and China, with the accompaniments of merchants ' 
and traders of all classes. The Ceylon Government takes as royalty two-thirds 
of the oysters gathered, which are sold b^ auction at the close of each day*s 
fishing. Only a limited number of boats and divers are licensed to fish. 

^e fishing can be carried on only during the very calmest period of the 
north-east monsoon — February to April. In these months the wind blows off 
the land during the night, and off the sea during the day, which enables the 
large fleet of fishing boats to reach the pearl banks l)y daylight on each morn- 
ing, returning with their cargoes shortly after noon. The boats, containing 
twenty men (half divers), are divided into two fleets, which go out to their 
work on alternate days. The price realised for the oysters varies froin^a to £*f 
the thousand, the value depending to a great extent on that of a sample of 
5,000 lifted in the «ariy part of the fishing. The contents of the mollusc 
being allowed to decay before the pearls can be obtained, the stench is horrrbte. 
The congregation of pearl dealers, petty traders, official subordinates, and 
labourers on the shores, is enormous. 

About the island of Borneo there is a good deal of fishing fdr . pearls, 
which are h)und in a thin, flat, pinkish-shelled oyster, known locSly as saksiep* 
This lives only in shallow brackish water at the mouth of rivers. Several 
boats rendezvous at the same time and place to frighten the crocodiles and 
sharks. Twenty or thirty persons will be in the water at once, diving, 
splashing, laughing, , and shouting, and bringing up three or four shells at a 
time; extra yells from all hands salute a rather larger find than usual. Very 
few of the pearls obtained are of any value individually j they are chiefly seed- 
pearls, whicn are sent to China, where they are pounded up, made into powder, 
aiid- this is swallowed by ladies' who desire to improve their complexion ; at • 
least, sudi is the story. From British North Borneo the value of the pearls 
exported in a year is jf 500. PeariS of a very high price are not infrequently 
to be bought at Sandakar, but they come principally from the islands of the' 
Sooloo Archipelago. The largest ever seen there was valued at ^^ 1,600; 

The formation of pearls is not limited to the bivalves, they are produced 
on several univalves, especially on the Strombs and Turbinelias, but^are more 
rare in these than in the bivalves. About the Bahamas group of islands and 
cays the sheik of the king, queen, and common conch were much sought after 
for s41e io f be tsmo^o-ctitter, but Ae >faskiott for eaoieo jewelleiy has passed 
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away. Tbs ODmnoa codch is Ike ordioftry i^ink-dioutlwd riieil so /reqttehdj 
seen in milk shops. It furnishes the rare pink pearls, so much appreciated, and 
these are exported from the Bahamas to the value of about ^3*000 annually. 
Some fine coUsctions of these pink pearls, set and unset, were shown at the 
Fisfaevies and Colonial Exfaibitioa in London. 

it was once tiuwght that no other pearls than those produced by the pearl 
testers could obtain a rank among gems ; but some of the river pearls found 
io spedcs of mussels {Unips) compete closel]^ with those from the moUusca o£ 
the ocean. These river pearls are found widely diffused in f^rance, Saxony^ 
Bavaria, Bohemia, and Silesia as well as in the lochs and rivers of Scotland* 
Ireland, and Wales. In China, the rivers of Manchouria furnish a good maayt 
Delegates from the royal household look out for the best of these pearls there 
for the ladies of the Imperial Court. 

In many of the Scotch rivers old men, women, and children nway b^ 
s«ep wading about the shallow fords, «jid when they discover a coUbection of 
mussels, they thrust down long sticks split at the e^ids, ^nd bring up the 
qaussels wedged in the slots. In the shallow waters of the Dee, the boatmen 
look down into the water with a tin, having a glass bottom, and when shells 
are discovered, they are brought up by a kind of dredge, or scoop, and fre*. 
quently some fine pearls are obtained. 

These pearl mussels are also found in most of the small streams of the 
province of Quebec, and in the districts bordering on the lower St. Lawrence^ 
The streams most abounding in pearl mussels are but little known, except to 
Indians and backwoodsmen, who are carefully in guarding the secret of where 
these molluscs are found. 

Occasionally a party of pearl seekers may be seen paddling in a bark 
canoe, and potaging through a very wild region. After openmg several thousand 
mussels, they will only succeed in securing a few good pearls. These vary in 
colour from white to dark brow n ; the white are appreciated for their rarity 
and the pink on account of their peculiar iTilliancy. Inform they are generally 
round or spherical, and have a hard skin with an iridiscent or nacreous hue. 

It would lead to too much detail to pass under review the various pearf 
fisheries of the Australian Coasts, ^the Eastern Archipelago, and the Pacific 
Islands, where the unclothed native divers have to brave the attacks of sharks, 
cephalopods, and other dangers. They especially dread the stings of the jelly 
fish, which they say are speedy death to them. Knough has, however, been 
stated to show the importance of this wide-spreading industry of hunting for 
gems and precious stones. Fine collections of these are frequently brought 
before the public to feast their eyes on, as at the recent Colonial and Indian 
Exhibitions in London, and those at Amsterdam, Paris, and elsewhere. 

At the !Fish^ries Exhibition in London, a firm of Pari^an jewellers showed 
amon^ otheR a very choice five-row necklace of 355 selected oriental pearls, 
weighing 2,570 grams; a «aatchless and unique necklace and parure of-Scotch 
peans ; a very iniportant black pearl necklace, composed of 30 pearls, weighing 
1, 020 ^grains ; a round pearl of 36 grains, being one of the hnest pearls known 
atid "worth £20 a prain; a very important collection of Oriental pearis, com- 
posed of 3,545 ^ gratns original, such as are most prized in Bombay, besides 
ht&tk, pTOK, yeHow, aAd grey fancy pearls. 

For further information on these topics,' I may refer to my paper on "The 
Phkn, Coral, and Ambe^ Fisheries,*' Jtmmal of the Society of Arts, vol. xviii, p. 
1^3; afnd to ray work on "The Commercial Products at the Besi.**^Jouiyfai if 
tit SacUty of Arts, 

-' ^"- - -- ■ - - 

THE FEARL fisheries OF AUSTRALIA. 
A tittle while ago we were taken aback by a telegram reporting the. 
disaster which caused 60 much loss of life in the pearl ^sheries on the western 
coast 6f Australia, anA a3 we' think the subject may interest many of our 
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neadefSt ^e re|innt from the Bulletin of the U. S« Fish Comniftsion a« 
account of the way in which these fisheries are condacted :— * 

The pearl-shell fisheries of Torres Strait belong to the colony of Queens- 
land» and are situated 1,500 miles, from Brisbane and more than . 2^000 
miles from Sydney. Torres Strait is about eighty miles in width and separates 
Queensland from the island of New Guinea. The navigation of the strait, 
although said to be safe and practicable, is in fact very difficult on account 
of the innumerable islands, reefs, and shoals scattered about. The chief places 
at which the fisheries are conducted are Wai Weer, Albany Island, Jervis 
Island, Endeavour Strait, ^ riday Island, Prince of Wales Islands, and Possessiori 
Island. 

Wages of the Men.-^A good diver can earn from sixty to ond 
hundred and fifty dollars per month. He usually signs shipping articles for: 
a period not exceeding three years at a fixed sum per month, and has an 
interest in the catch or lay. Mr. Bayne, of Sydney, the owner of an important 
station at Prince of Wales Islands, who for many years has been engaged 
in pearl-shell fishing, states that several divers in his employ have earned 
as much as* three- nundred dollars per month. The divers and crews are 
composed of South Sea Islanders, Malays, and a few Chinese and Lascars. 
The diver is the captain of the boat, and the other men obey his orders. 
The duties of the tender consist in waiting on the diver, helping him to 
dress, and looking after him while in the water. The pay of the tender is 
from ten to twelve dollars per month, with a small interest in the catch, 
generally from one-sixtieth to one-eightieth part of the value of the shells. 
Each of the vessels generally has one diver and four tenders, who compose 
the crew. The tenders are engaged on regular shipping articles, and are 
paid off like any other merchant seamen. Mr. Henry M. Chester, the resident 
magistrate at Thursday Island, says, in a recent report on the fisheries, that 
the natives are never overworked, and that they Site always well fed and kindly 
treated. He further says that payment is usually made them in blankets, 
Nothing, knives, hatchets, and beads, 'and that whenever they are dissatisfied 
with what they receive they seek other employment. Mr. Chester is of opinion 
that the competition for their services is of such a character as to secure 
for them fair treatment. ,\11 the available adult population of the island are 
employed as swimming divers under the *' Masters and Servants Act/* and 
while their pay is small, it is made in the presence of the local authorities 
and all the old men, women, and children teceive food in seasons of scarcity. 
Mr. Chester admits, however, that the occupation of a diver is • dangerous, 
and not at all conducive to longevity, but adds that the loss of life among 
the natives from such causes is more than counterbalanced by the abundant 
supply of wholesome food given them and by the decrease in infanticide and 
other savage practices to which they were formerly addicted. 

Methods op Fishing. — The method pursued m pearl fishing is for a 
number of vessels to start oiit together and fish on the same ground. Each 
vessel carries supplies to last a fortnight. When in about eight fathoms of " 
water, if the tide is slack, the diver will Jump overboard. His. boots are 
heavily weighted with lead so as to hasten his descent. Upon . reaching the 
bottom he walks leisurely along until he comes to a patch of shells;. |hen 
he signals to the boat to cast anchor. He carries with him a sack or bag 
to hold the shells, and as soon as it is filled it is lifted up, emptjied out 
arid sent down to him again, he being able to remain under water several . 
hours at a time. Some divers remaim down from nine o'clock in the morning 
until five in the .afternoon. The pearl-oysters, lie on th^ ground with the shells 
partly open, and great care is required in handling them, for if touched in 
th6 wrong way they will close upon the hand like a' vice. Accidents of thi* 
kind not uhfreq^uently happen to inexperienced divers, who are obli^^ec^ to signal 
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ikoae 9k»re to lift' than sp and leiaov^tbe fbarl^xijWttf ffcmi tMr haftd^ 
The mooBoons wfasch blow in the strait from May unfit the end <of S^pUftiMr 
are often so sercfc that boats have to lay vip' for as mueh as ten day» inl 
a tinie. The average catdi for each boat is- from one ton to a ton and a 
half shells per month. Unlike the fisheries in Ceylon and the Persian Gtdf 
there is little or no difficulty in oafieotingr the 9hells» for they either lie loose 
on the ground or are oniy partially buried in the mud or sand. The fisheries 
off the coast of West Austratta^ and especially at Shark Bay, produce the 
true pearl-oyster Awuia ntMfpiMftm* For a long time this shell was supposed 
to be valueless cm aoooiknt of* its tfam. ami fragile stroeture, but now there 
is a great demand for it botii in America and in Eui^e.* It is especialiy 
prized by the French and German artists for fine inlaid cabinet work. The 
young or chicken shell is the best, and commands the hi|;hest price. When 
the pearl-oyster is five or six years old the shells become blistered and wormy, 
and it is said the oyster dies about the age of seven years. The divers m 
fishing make no effott to select any particular shell, but take every one that 
they <^an get, even th^ dead sbelis, which have the least value of any on 
account of various blemishes^ nottenneas, lack of lustreV &c. Pure white silver* 
edged sh^s are the best. The oysters in the West Australia fisheries aft- 
generally obtiiined by passing an- iron dredge over the banks, but divers are 
also employed. Pearl-oysters are gregarious in their habits, and whenever one 
is met with it is almost certain that numbers- of others will be found in the 
immediate neighbourhood* Divevs.are expert swimmers, and they go down 
to a depth of four or five fatl^ons, where it is said some of them; can remain' 
two minutes* The occupation is an unwholesome one, and soon produces 
deafn^s and diseases' of the. chest and lungs. Blood not unfrequently flSfWs 
from the mouth, eaors and nostrils after the usual dip of forty or fifty seconds, 
wbioh is repeated fifty or sixty times a day. The men also tu» the risk 
of being eaten by sharks, alkhoiigh death from this cause is not apt to occur 
except in untried fishing-grouads* as the noice of the divers is almost certain 
to drive the sharks awiay. 

Thb PftA&i. Station8.-*A11 the pearKfishi^g stations in Torres Strait beajr' 
a dose resemblance to one another, and consist of a small but nfoe-looking 
residence for the manager and one of less pretension for the men a warehouse- 
for storing provisions, .jkc., and -several s^heds for drying the shells. Belore ; 
the. shells aiie laougbt to the station the boats usually run into laiid, an<l 
the meni open the oysters, take out the pearls, if any, and thfow the soft 
- pacts overboaard< The shells are tiien roughly cleaned and stowed under th^ 
hstches. At the and of the wiyage they are taken to the station, whepe> 
they ate counted «nd thonMtfhdy cteaned. The shells ate then assorted a#dl 
drtM, and after thoe. outer. ed^s- ate chipped off they are packed in cases, 
each case weighing irout sja to 390 pounds, and are ready for shipment. 
No: . systematic eSork: has. ye* been- made to collect pearls at Torres Strait,- 
and subh as are found bwome the property of the men, who secrete -thenf' 
in various wa^, affeen. by swallowing them. Some very fine specimens of 
pearls about the size o§ a hdseUmit, and of remarkable beauty and clearness, 
have recently found- their way to the market from Torres Strsdt. Other 
specimeas of a much larger size have been found there, but they were^ hn* 
perfect in shape and coJour* 

FoRiiATioN OF PBARLs.-^In oystcrs aged four years— -which are Judged 
by the shells, weight and appearance*— the best pearls are found. The shelt« 
like the pearl, i<« formed by the secretion of the animal, and is eomposned- 
of animal matter and lime. The iridescent hues on the inside of the skell 
are occasioned by the edges d the thin, wavy, concentric layers ovcfkippliig' 

^Some mistake, or the Australian shells must be superior to those of 
Ceylon, for which there is now no sale.^-CoMPlLBRS, 
4f 
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one nn^hftr and ralieeting tbe lij^ht. The ^ninute fan^ows contsiniflif trans- 
Inpent eqtrtKMiiy^e of .lime, produce a series of more, or .less. 'bpUtact colo«rs, 
acoording to tbe angle at. which the light falls iipontkem*' Occasionallj 
some of the finest pearls are found loo^e in the<shetl. lAs many as one hundred, 
ptarls have been found in one oyster» but of little or no ralue. The pearls 
ol the young oyster are yellow, and in the older oyster aneof a pinkish hue, 
. Tkb \i}%K OF Pearl-shells.— The pearl-shells shipped from Australia to 
the United States and Europe are used principally for the . manufacture «£ 
iMiife-handles, shirt-buttons, &c.* Considerable quantities < are also, used ior 
papier-miUrhd, and other ornamental work«> The peajrl buttons* shtrt'Stttds$ &ol, 
now made in the .United: States, are said to be the best and cheapest jn the 
world, a fact due in great measure to the care used in selecting the material 
and to the improved methods of cnttmg.-^FieU. 



CUB'IC CRYSTALS OF GRAPHITIC CAR?ON. 

In the analysis of a meteoric iron found in 1884 in 'the sub^distrrct of 
YAundegin, Western Australia, and of which, two of the lour fragments 
bnve btea generously presented to the British Museum by the Rev. Charles 
G. Nicolay, Curator of the Geological Mtiseum, Fremantle, I have obtained 
some crystals, a description of which may be of interest, to the students 
of carbon. 

The crystals were obtained as an insoluble residue on treatment of 
8«3Sioo grammes of the iron with aqua regia : they are bright, opaque, 
gsayish-blackf have a metallic lustre, and present forms belonging to the 
cuh«( system. As their characters Were not recognized as belonging- to 
any known mineral, it seemed unlikely- that the nature- of tW crystals- 
oottld be completely determined, seeing that the total weight obtained was 
only 3 milligram iries^ further, two fragments of the iron, weighit^ 2 and- 
7 grammes respectively, had not yielded a single crystal, and there was 
thus a possibility of their being so localized in the iron as to render im>. 
prftcHicable an increase of the quantity of material available for experiment. 
' The crystals w>ere about a hundred .in number, the average thickness 
o£ the larger ones beine i/ioo of an inch* Many ci them are sharply 
defii^ cub^s; jsome have tlieir edges truncated by the faces of the dodecahedron ; 
in others the ^dges are replaced by rounded faces of a tetrakishexahedron. 
/ Their liaislness is greater than that of rock .salt and less than that 
of ca^itet the streak is black and shining. Of four crystals, two sank to 
thn .Uottom and two remained near the surface of a solution having a 
sfMcific gravity, of 3* 12. The crystals are unaffected by acids; heated in a 
combustio^-jtube in a current o( oxygen, hydrogen, .or chlorine, they are un- 
attached even when the glass begins to vnclt. Heated in a platinum capsule 
wit^.^e tablVbiowpipe, they slowly disappear without flame. Heated with 
pOtasniuBt . nitrate in a crucible over a Bunsen burner, they are unaltered; but 
di^ppear very, slowly, without deflagration, when heated with the table-blowpipe. 

In density, colour, and streak, and in its chemical behaviour, tbe residual 
mineinl thus bears a close reseniblance to native graphite, but it is con- 
sid«irably .harder, and it presents 'itself in well-definMl- crystals which 'ibeloiyg, 
like those of the other crystallized form of carbon, the diamond, to the 
c^^c system : ..terrestrial graphite, when crystallized, is. found only .as tabalar 
crystals .$Q indistinctly formed that doubt- has long existed as to whether 
tbey ^houl4 be referred to the hexagonal or monosymmetric system. 

.-In a paper entitled ''Graphite pseudomorphous after Iron Pyrites,'* 
Haiding^fr in 1846, described some graphitic crystals which were doubtless 

•The large mother-o'-pearl shells ^e . now. .^neantfjiut the writer^, con- 
fuses the two species. — CoMPl^^^f^* . [ , ,- ., ^... - ;v i/^ i.>.^. 



Digitized by LjOOQ IC 



similar to those lurnished .W^he'Vofiiidegiti' i^Wi his obeMVatksb, hdwi 
ever, has been forgettetfy and 'is. without record in mbderh meteoric liter- 
attiire* The cryst^s — of the sice, number, and compieteness of which Haid* 
ini^r makes no mention— were obtained by him from a nodule ol grapifate 
wlHch had dropped out of the Arva meteoric irout and -chiefly from a stndfj^ 
of their form he inferred that they were pseudomorphoue after iron pyrites; 
Bven vet no iron pyrites, crystallized or massive, has been founo in & 
meteorite, the meteonc sulphide of iron being, not the bisulphide, but the 
protosalphide : further, • Gustav Rose, after examination of the crystals, 
caepressed the opinion that the replacement of the edges ol the cubes was 
^ggestive rather of holosymmetry than of hemisymmetry, an interpretation 
which would exclude iron pyrites as a possible antecedent minei^l. 

The Youndegin graphitic crystals support the view entertained by Rose* 
The existence of the dedecahedren face, of which there is goniometrical proof; 
is of itself quite sufficient to Miow that the crystalline form is distinct frotA 
that of iron pyrites. 

The iron pyrites theory being discarded, and the fact being recognised 
that no mineral constituent of liictsorites has yet been found which ctystttUiaea 
in forms similar to those of the graphitic crystals, there nattiraUy ^«es <** 
feeling of doubt as to tbe-ooffedtiiess of the view -according to whiel» they are 
of pseudomorphic oriffin, and thus- a question as -to whether they may n6t 
possibly be a third auotropic condition of crystallized carbon presenting the 
Ifeneral characters of griaphite, but a crystalline fofin frequent in the diamond. 
Bischof denies the possibility of explaining the f^eudomorphism of terrestrial 
minerals by any other process than the slow action' of water, of which there 
is no evidence in meteorites ; and though it would be unsafe to argue that 
<»Aly'in this way could meteoric pseudomorphs be produced, there is sufficient 
difficulty in thm exphination to demand stroiig evidence before pseudomorphism 
of the graphitic crystals is granted, more especially when we baye f^^f^^ 
to the &ct that no iiither' graphitic pseudomorph has yet been establmied 
either in meteoric or. in terrestrial minerals. 

Examination of the YoundEbgin : crystals under the microscope shows that 
some of them are hollow, and appear to-be buik up of saccessive cubical 
shells : on several of the crystals there are globuyur growths c6 vexing a \9pge 
part of a cube*face, and occasionally the globule is broken, and is seen to be 
merely a thin, now empty, sjiell, of which, jthe bottom is the face of the 
cube* The crystals are easily frangible, and no cleavageis were observed; 
they appear to "be quite hbmocenous. in their material. ., . /..•,..*.. 

Although some of these characters suggest a. pseudomotphic' origin bf 
'the crystalfine form, it cannot be said that they prove it. fioth ' of the re- 
Qognized crystalline forms of carbon, graphite and diamond have loiig^tieen 
standing difficulties for the crystallographer. As already pointed put! the 
crystals of gtaphite are rarel)r more than mere tables, of which there is. a 
controversy as to the crystalline system; those of the diamond are often sp 
different in their geotrietrical characters from the crystals of every other known 
substance, that it cannot be satisfactorily determined whether they are to be 
referred to a holosjrmmetric ' or to' a hemisymmetric type. 

Hollow and skeleton crystals arcC often the resuTi of a hurried ciystalfi^tidn 
as is so well seen in the arLificidLl crystals of bismuth and of common ^alt. 
The diamoiid, too, wheii in ciibes, has fac^ more uheven than those of the 
Youndegin crystals, and shows usually the same replabement of its edges Tiy 
rounded faces of tetrakishexahedra. 

It thus might be argued with some' force that the Youndegin cr3rstals 
have been the result of a hurried crystallization of carbon, and ,that, while 
srtriving to reach a dignity which has been assigned to cubes of diamond, they 
have been overtaken by misfortune and come out in cubes of the less horio ured 
'minel^f, graphite. The obtuse, almost 'dat, square pyramid seen ot some bfthe 
eube-facesi the hollow globular growths, the occasional parallelism tf the group- 
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igit oi tbA;€4i)^ Ar^<(Ai8tittOfei hOw«v«ff<^fro» what iB>m(ltivith4fi>dhef4iasalM« 

Aoiit'a^er c(H»iii«KiiLtM>n .of aU th« obferved cha(Mtef»-ol tktse ccystatsit 
will i)Q ^^n that the explanation .«£ the oooarraiKae of the crystals in ifae 
intenor of a mass of iron by aieans of vpseudom^rphiam is untenaUa. Thoiisfa 
tke easy frangibillty, the absence o£ evidence of cleavage^ the rhoUo#ness, aM 
lihe occasionally ccust-tike etructure, ai* mere or less cAaiiacteristic of pseudei* 
moi^phic crfstalsr they are not inoompalible with an. iBdenendent crystallijsalionl 
on the other hand while the sapNerior hardness distiagmshes the crystals f«em 
those of native terreStcial graphite, the separateoess, completeness^ and general 
excellence of the cryHals, the delicacy of various acioitlar projections, wtA 
more espeoielly of the obtusoi almost flat, aqnare pymknld seen on some of 
the cubef faces, are sufficient 4o -prorve that the crystalline form never had> a 
previous tenant* The delicacy of the acienlar projections is such that the 
Orystals must have been, focmed in siiuk In ease ^ef paeudomorphi«m, the 
elem«its of the original mineral ought to he in the vicinity of thecrystalst 
and there ought to be an excess either of the original mineral Ji>r of the replacing 
aoiOrphotts mphittc carton : both iare, however^ conspicuous by their absence. 
Mid m tiiisimttmeat of the iron the itfaoteflf' the gra|»hitic oarbon is present 
»s. cubic Grfeta&* 

On e«uminatieo of a large graphite aodule ffom the Cocke County meteoric 
iron, now ia the British Museum, crystals oi graphitic carbon, cnbo*ootahedral 
in form, are to be seen in some of the crefices. 

There caa he absolntely no doubt that the gr^hitic crystals are the result 
of cry:italiization of the meteoric graphite, and that they represent a third 
•Uotropic condition of orystalliced carbon, thegenenl chacacters being those 
of graphite, and the orystalltne isystem that of the diamond. 

As this form of graphitic carbon ts unknown among terrestrial minerals, and 
lias so important a bearii^ on the formation of meteoric graphite, tt may 
convenient^ receive a speciafname ; I suggest the term ^'diftonite, " after Prof>. 
ICE Clifton^ Fai.B., who has long been intereiAed in the physical characters 
of minerals, and has done much to encourage their study. 

. ▲. full dMcripttonrof the meteoric iron itself and ol the graphite crystals 
■will appear' in the forthcoming number of the journal of the Mineralogkal 
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Meteoric Graphiti : a Link 6etwbAn Charcoal, Terrestrial Gra- 
phite, .AND THE Diamond.— We ^ve above a curious paper on graphite of 
meteoric origin. The writer of scientiBc gossip in the Melbourne leader thus 
notio<5s this substance Which has come to our globe from tl^e realms of 

It is well-known that graphite is a foriil of carbon intermediate bet- 
we^a charcoal and the diamond, and a curious link between the three has 
just been . discovered. Graphite has heretofore been regarded! as amorphous ; 
but Mx. Fletcher, while analysing some fragments qT a mass of meteoric 
ifon'wWch fell in Western Australia, made the discovery that the graphite 
contained in it was csystallised and of the same form as ^he diamond. It 
is not known that any similar mineral exists anywhere pn the face of the 
earth, and pmch curiosity is felt as to how the charcoal of the meteorite 
beca^ie crystallised. The jneteoric graphite is harder than the terrestrial 
article, although tliere is very little differfence in- density,: color, and streak. 
The question has been asked whether meteoric graphite may not be a new 
allotrqpic form of carbon« and no answer to the question has yet been 
given— there is merely a probability that this m^ be the case. It is a tempt- 
ing speculation to imagine that the meteoric graphite is in a state of 
transition, and that the crystallisation in cubes shows that it is more allied 
to the diamond than tP tke^ «au*l ^orm oi graphite. Looking to the softness 
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of tlM-'Jcryitals'lis oonpitarecl iHth Hkt dititiKMid, h is diffioult 'to VH««« lii 
Uris tiheoiy. Tke hardness is intermedtatie between tbat of gypsum -arid that 
ol «alcite. Some of the ofjrstals sink in water and others float. The discoverf 
b of considerable •cientrfic interest, but as yet of no commercial or industrlit 
vidae. All previous researches favor the idea that the dtamottds are of vtge- 
table origin, and tbat the transfommtion of the carbon takes place in the soil 
wfaere-'the diamonds are found/ This, however, h not an explanation, as it 
merely indicaites the direction in whibh ohe may be looked for. Crystals, etc 
a rule, are not formed or modified from or by materials in die solid stated 
and it is reasonable to suppose that there must be some intermediate liqnjd 
or plastic form of carbon which has not yet beeii found. The existence 'Of 
organic remains imbedded in the diamond renders it inqiprobabie- that heat 
Imis been an active agent in its production. It does not follow, * however, 
that idianiMttds' may not be capable of formation in many ways. All that can bt 
sttid is that ^tikose dug out of the earth are not the products of heat. It «an 
so^rocdybe said that there is at^y theory at kll ol the mode of their production. 

. THE CBYLON MARL FISHERY OF i8Si. 

The Peacl i^hery of iCI^l was on« of the most shoeessful, as the result 
shewft^of <a«j^ held for a great many yeap^boek. The net ceddiptd {£$g,Z6B):kwn 
^BOt been equalled since l9i4. ThiS'^iras very mtich due tonnus^ally fine weather, 
«flid.-the veryigood^'iirices offered for ithe oystecs* Much is Jblso due to^Ca^t. 
Doan^n's and Mr. Tw^cim's admhrabie mam^eenent )of the iFishery, and «^ 
^ink Somei sp^eial admowtedgment ougiit to be made of their vainali^ services, 
QsipU Phifips, Master' Attendant and Superintendent' of Fisheries at Tutioosia, 
reoeivfBs from the Indian autbeirities, one pep cent of tke resuItoKtf any^i^rl 
Oyster Fishery die rttmy direet. 'Seeing that this- year the^^ef< had an incitnacd 
aliowancem*another cause probatyly of the success of the Fishery->«we think 
Gp^. Di9ftnan ought also to have special acknowledgment, asd no. one in the 
t>loti^ rwould I grudge a bonus of Ra^ooo, •which would-'be less than hailf :of 
the laditn allowance* 

We regret to say bhat there is no prospect of a Fishery .for next >year. 
ThfSffe is 00= supply of oysters ready, and the pvospects of the future will be 
determined in March next when a regular inspeetion of the coast from Cbilaw in 
Mannar will be made. . ■ 

It will be observed that considerable gaps^intervals with no fisheries*^ 
are experienced. But this was equally the case in the time of the Dutch, 
who from 1732 to 1746 had no fishery, nor again fiiom l^tSd to 17^ Within 
the British era of 68 years, no less thaa 50 years are blanks so far 4is 
FearlFishery receipts are concerned. iBut dttring the remaining 36, <ihe net 
return in hai^ cash has aggregated over' a million pounds sterling to the 
Colonial .revenue. The usual mode of dividing the epochs of Fbheries isas 

, ifi5i7,481 

... £69,909 

£8274^12 

... £168^479 
£il7,fi0a 



lows :— 

Ist Series 


179« to 1«09 yielded 


«iid „ 


1814 „ 1820 „ 


Brd „ 


1828 „ 1887 „ 


4th „ 


1855 „ 1863 „ 


fith „ 


1874 „ 1881 „ 



£1,117,992 

The totals expendituift- against these receipts equals /i 47^000, and a laigofntf- 
tioQ of this amount was incurred between 1864 and 1869 through the employmsot 
of a special Naturalist, Mr. HoMsworth, to report, on the then unaceomit- 
able disappearance and failure of the oysters, but this -gentleman added only 
one fact of importance to our knowledge, namely that out pearl oyster 
(Mfia^rimM margari^firm) differs from that of the Persian Gulf (the .." 
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ptafim$a)/^ «nd he made do pmcHcal stig^gestioii of any value. Prtviods to' 

his advent Master- Attendant Steuart and Or. Kelaart had paid a £^ood d&aJ 

of attention to this subject, the latter first reporting that the peral oyst^ 

was ca|>able of detaching its byssus and moving fromi place to place. Itiova 

own time Master- Attendant JDonnan as Inspector of the Pearl Babks has, 

through careful observation, acquired a practical experience surpassed by no 

living authority on the subject of Pearl Oysters and Peisrl Fisheries. For 

some 3rears it was supposed, and Mr. Holdsworth supported the - idea, that 

the action of currents carrying muddy deposits over the banks of young 

oysters, accounted for the lapse of fisheries, but Captain Don nan has disproved 

this opinion. He says : — " In* my experience I have never found the slightest 

trace of mud being carried over the banks. The bed of the banks remains 

imdisturfoed as evidenced by the fact of a tank, which was sunk on tb* 

banks with sbme young oysters in it to test their growth in 1867, having 

remained undisturbed to this day. The tank embedded itself, about a foot in the 

sand, and I have had it examined every year since, and it remains the 

same, no further accumulation or washing of sand round it." But all the 

experience gained, and all we have learned abo\lt the terribly destructive 

action of skates and other enemies, has failed to shew us any means of 

turning >&: fitful and uncertain into a regfular and cdntinuous' source of 

revenue. Capt. Donnan has, however, acquired much practical knowledge as 

to the porper age at which the oyster^ should be fished; he has reduced 

.the inspection 5 the banks to a system ; and he shows in the case of the 

Ceylon oyster banks the danger of watting to6 long, equally with that of 

fishing too early; the proper age being generally betwetm the fourth and 

SKxUi year, but the lobsters are liable occasionally to get detached and to 

disappear altc^^her aner five years. The .fishing of any one particular bank 

must, however, be guided b^ circumstances, and the results of careful inspect 

tions held twice a year: this was well shewn in the case of our last two 

Fisheries. The outturn of pearls in the sample taken in November 1879, 

proved that the oysters were too vyoung for fishing in the spring of' 1880, but 

then there were such an enormous number of oysters on the b^-^more than 

could possibly be fished in one year— that it was decided to fish a -portion 

of the bank during that season rather than run the risk of losing thekii 1^ 

kept atiother year. The oysters ^shod in. 1880 ivere 4i ye^s old, and s6 

millions of them only yielded one-third the amount that the remainder, ISJ 

millions, kept for fishing in 188 x and consequently 5^ years at the tithe of 

fishing, gave. This, however, cannot alwayt be. taken as 'a criterion,, for the 

ofsttts fishpd in i]874, 1877, and 1870, were only 4 years old; apd gay*i bett«r 

results than the oysters .fished in 1880, which .were six ihontbs dld^J! ' 1 

Considering the- half -million of pounds sterling netted' -during ibe first 

14 years of Bxitifih occupation, it was no wondjcr though Ceylon should' bie 

.regarded as an Eldocado worthy of : being k«pt in exclknge- for Java by thb 

' English authorities at the peace of 1815 ; but alas !- possibly through 'oiW- 

fishing and careless management in those early- days-r-all thie fisheries %ince 

1809 put togiftther make up no more than an equival^t sum to that obtained 

by our first two Governors — the Hon. Frederidk North, afterwards Earl of 

Guildford; and General Sir Thomas Maitland, the **King Tom" of Malta and 

Ionian Islands celebrity. Governor Sir Robert BroWnrigg, the conqueror of 

the Kandyan Kingdom, received one windfall of ;f 100,000 in 1814; and then 

there wis a Uank until, in the four closing years of Sir Edward Barnes' pro- 

UM^d and brilliant administration, £120,000 was received. This good fortune, 

■ continued throughout the time of Sir Robert Wilmot-Horton«^one year, * 18^4, 

alone being blank— and the Pearl Fishery gave this Governor altogether 

* Capt* Donnan has, however, seen some Persian Gulf oyster shells, Ix}. 
wfcidi and the Gulf of Mannar oysters he coirid see no difiiermiae. ^ '' ' 
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C^ ijiooo.of jrevjenuft. Then came a lqii|^ blank of eigbfceen yiMtrs ,ii|itil tpi« <a4vfi|t . 
o£. the great successor of Sir Edward Barnes, and one notable aid to Sir 
£[enry Ward's expenditure in the Colony was undoubtedly found in the 
;£i4o,0Q0 derived , by him from Pearl Fisheries. But '* bluff Sir Harry"— 
ti\e Governor distinguished par exaUenct by the **drab hat"-*knew how-to 
iiurest. money to advantage, and he nearly doubled his revenue by libera}, 
judicious expenditure. A change for the worse came with Sir Charles Mac- . 
Carthy, whose. one windfall of ;^5i«ooo in 1863 simply went to swell Mr. 
Cardwell's appropriation of local revenue for so-called past-due Military con- 
tributions. It is noteworthy that the yield in 1863 was the largest in any. 
one y^ar since 1814, until the splendid return of ;^59»866 came from the pre- 
sent year's fishery. Sir Hercules Robinson did not receive a rupee from 
the Pearl Fishery, and Sir Wra. Gregory only ;fi 0,140 in 1874, and about 
jflQtOoo during the year he left, which fell properly to his successor. Sir 
James Longden has therefore to be debited with the proceeds of four Pearl 
Fisheries — aggregating jf 108,000, against ;£30,ooo of expenditure. 

The expenditure has of recent years averaged ;£8,ooo per annum when 
there is a Fishery, and less than ;f5,ooo without Fishery expenses. The 
Ceylon Pearl Fishery Establishment consists of i Superintendent (the Govern- 
ment Agent for the Northern Province) ; i Inspector with an allowance 
of R 1,000 (the Master Attandant, Colombo) ; 4 Coxswains of inspection 
boats, 16 Divers, and 16 Munducks (Divers' attendants); and x Steam 
Launch and her crew. During Inspections and Fisheries, a native craft is 
chartered for the establishment to live in. The Inspector conducts inspec- 
tions and determines when a bed should be fished, and directs the fishery 
of the same. The Superintendent conducts the operations of the Fishery 
on shore, sells the oysters, &c., but has nothing to do afloat. The divers 
employed during the Fishery supply their own boats, and these are 
arranged in squadrons, payment being made by a certain proportion of the 
oysters fished. The Ceylon (Arfppu) Fishery usually takes place in the months 
of March and April, when the sea is calm and the currents least perceptible. 
The boats assembled are numbered and divided into two squadrons, the Red 
and the White, each, consisting generally of 60 or 70 boats. The squadrons 
fish alternately. Each boat has its Tindal and Today or water bailers and a 
guard, five diving stones, and two divers and twb munducks to each stone. 
The squadron starts, usually, between ii and 12 p.m., so as to reach the fishing 
ground by sunrise; the banfts are about 12 to 16 miles from the shore. On 
their return from the banks, as the boats reach the beach, they let go their 
anchors opposite the Government *' Kottu.*' When the oysters are landed 
they were divided into four heaps. In two hours the whole of the 75 boats are 
unloaded, the divers' share removed and Mrif/-/wr/As belonging to Government 
left in the ^ottu, piled into heaps and numbered corresponding to the number 
of the boat, from which they were taken ; the doors are locked, guards 
stationed, and everything is in readiness for the Kachcheri sale. 

It. will . be observed that the prices paid for the oysters differs 
greatly in diifferent years. Thus, less then three millions of oysters in 
i860 yielded three times the amount that 26 millions did during 1880! 
The average .price realized (^12 17s per. 1,000) in i860 was however qu^te 
unprecedented. Of course a good deal depends of the age and character 
of the pearls,, but sometimes, as in 1879, and again during last year, 
the native traders who assemble at Arippu from different parts of Judia 
and Ceylon combine to try and keep down the price and sometimes with 
partial success. The Ceylon Government derives a small amount-^a few 
thousands of rupees — annually from a fishery in the Tambalagain lake near 
Triqcomalee, but t)ie oysters in this case (the Placuna placertta of naturalists* 
the san^^ as that.said to' be found in the Persiaq; Gulf and China Seas) is 
not the true pear) oyster (iiiuaf^im matgaritifim) ol the Arippu pearl .l;^n|Ki^ • 
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Ute pi^ liattlt^ cl6s« tb the shore ^ of Itidia and Tuticorin hftve yielded vtery 
insignificant returns to the Indian Government, and a prolongedeKperiment in 
conserving certain banks and in the culture of the oyster by Capt. PWpps, 
has not been attended with success. The peari oyster fisheries, in the Perafian 
Oulf have long been in repute : the annual yield was lately said to be 
jC3oo,ooo (query 300,1300 rupees) in value. More recently — during the last 
dozen years Or so-— pearl fisheries have been developed on the noith-west and 
ndrthem coasts of the Australian continent, and ** pearling,** as it is oaHed, 
now gives emplOytrient to considerable fleet of boats owned by colonists who 
employ Malays or Australian aborigines as divers. Very fine pearl* of both 
a pale-white and' straw colour hkve been obtained off Western Austmlia, 
some of the finest peatls being extracted from the very large shells of oysters 
found' in that quarter.* And now that both the West Australian and Queens- 
land authorities have become- interested in these Fisheries, we should most 
strongly advise them to get such practical , reports on the best mode of con*- 
serving the available banks and arranging for systematic Fisheries as the Cey- 
lon Inspector of Pearl Fisheries, Captain Donnan, for instance, could so well 
furnish. They ought to take warning by our Ceylon experience of the danger 
of careless and persistent over-fishing. But the principal- trade off the Aus- 
tralian Coast is in exporting the shells to Europe, to be worked up for ** mother- 
o'-'pearl'* purposes. Durfng the present »* pearling" season, it is reported 
that two or three boats have secured as much as 30 tons of shells- each. 
Shells from the Ceylon Fishery have also of recent years been consigned to 
Europe, the demand being very much for Continental gaols, where the pri- 
soners are employed manufacturing buttons, &c., out of the nacre, but the 
trade has not proved profitable, and is now given up. The latest London 
Market Report (May 26th 188 1) on sales of Pearl Shells is as follows :—" At 

*-- '- — - - — - . • 

•The Scientific American has the following :—" CoNCH Pearls. — Most of 
our readers have doubtless frequently seen and admired the delicately tinted 
pinkfactd shells which are extensively ubcd for bordering- garden-walks and 
other ornamental purposes; but few probably are aware that in the conch 
which inhabits this shell is occasionally found a very lovely gem, known to 
lapidaries as the conch pearl. When perfect, the pearl is either round or egg- 
shaped and somewhat larger than a pea, of beautiful rose colour, and watered j 
that is, presenting, when held to the light, the sheeny, wavy appearance 
of watered silk. It is, however, a very rare circumstance to find a pearl 
which possesses all the requirements that constitute a perfect gem, and when 
such does happen it proves an exceedingly valuable prize to ity fortunate 
finder. Pink is the most common and only desirable colour, although white, 
yellowi and brown pearls are occasionally found. Even among the pink ones 
there is usually some defect which mars their beauty and materially in jutes 
them ; some are very irregular in shape and covered apparently with knobs 
or protuberances; others are too small, while many lack the watering, which 
gives them iheir great value and chief beauty. The conch abounds in the" 
waters of the Bahamas, and thousands m them are amiually obtained 
and destroyed for their shells, which form quite an article of commerce, but 
in not one conch iti a thousand is a pearl found. When this is taken into 
account, and the other fact, that not more than one in twentv of pearls foimd 
turns out to be perfect, it will at once be seen that a good conch pea ri^ will 
always be a rate and costly gem. In fact, their value withiri the last few 
years has almost doubled, and the demand for them is steadily increasing. 
Most of the conch pearls found in the Bahamas are exported to London, 
where they are readily sold." — During a visit we paid to Perth, Western 
Australia, in 1875, ^^ saw very large pearls deverty dut out of the inside 
of shells (specimens of ti4iith we have placed in the Ceylon Museum), but 
thi^ urtrc not «qtel tn quality to th^ Ceylon*^ petfrls.--<:oliPSLXl». 
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the sales held on the loth inst. a fair general supply was offered, artd with 
a steady demand a good portion was sold at nearly former prices gerierally, 
but small shells were again rather cheaper. Bombay. — Of 135 packages offered, 
So sold at about last sales' rates : medium to bold ;f 5 to ;f 5 2s 6d ; 2 cases 
fine color ^,'5 17s 6d; small medium clean £$ 5s to £$ los; chicken fine color 
clean £$ 5s to £$ I2s 6d; oyster and thin part broken 80s to 95s ; blistered 
pickings 35s to 46s per cwt. Zanzibar. — 35 packages sold at previous prices : 
good medium to bold 57s 6d to 62s 6d; small medium 47s 6d: oyster and 
thin 30s to 35s. Egyptian.-— Of 230 packages offered, 157 sold, bold ^t about 
last sales* rates, and small sizes rather cheaper : medium to bold 95s to io2s 
6d ; dull yellowish 87s 6d ; small medium clean £$ 2s 6d to jf 5 7s 6d ; chicken 
£S Ss to £S7^ 6d; chicken and small medium dull color p2s 6dt0 97S 6d; 
oyster 90s to loos ; broken pieces 45s to 75s; dead and blistered pickings 
19s to 30S per cwt. Mussel, again in large supply and good demand, of 1,500 
packages offered, 866 sold at about previous rates : good to find^ bold 35s 
to 71s ; fair sorts medium to bold 42s to 578 6d ; do. small to medium 30s 
to 35s; do. small and thin 21s to 29s 6d per cwt. Next sales Sth July'* — As 
much as jf28,268 worth of " precious stones and pearls'* were exported from 
Ceylon during 1878, about £6,000 worth in 1879, and ;f4,500 in 1880. 

The Fishery of 1881. 
In view of the increase this year from one-fourth to one-third as the 
share of boatmen and divers of the oysters fished, the receipts of the latter 
must have been very satisfactory, equal in aggregate value to at least one-, 
half of the Government revenue. Capt. Donnan agrees with us that the 
divers, boat-owners, &c., got quite R300,ooo (jf30,ooo) out of the last fishery 
in something like the following proportions : — 

200 boat-owners at R250 each ... RSO.OOO 

600 boatmen „ 30 „ 18,000 

1,000 divers „ 160 „ 160,000 

1,000 munducks „ 72 „ 72,000 

R300,000 
These returns for 50 days' work must have been considered very satis- 
factory by those concerned. The oysters fished in 188 1 were valued in Nov. 
1879 at R6-43 per thousand, and in Nov. 1880 at R2 1*37 per thousand; nearly 
3i fold increase in the 12 months. This, together with much greater co^^P** 
tition at the recent fishery accounts for the prices realized as compared with 
the fishery of 1S80. 

It is quite true that the oysters of 1874, 1877, ^"d 1S79 were younger 
than those of 1880, and yet fetched better prices. The oysters of last year 
and this year's fishery have been a puzzle to Capt. Ponnan from first to last, 
and he is now led to believe that there are two kinds of oysters that breed 
on our beds, one coming to maturity sooner than the other, and this may 
probably account for some of the mistakes made in judging of the age of 
oysters in former years. 



FULL REPORT ON THE PEARL FISHERY OF 1887. 
\iRy the '' Ceylon Observer''' Special Representative, Mr, A. M*Ferg$tson, CM,G.) 

Siiavatturai, 3rd April 1887. 

We started in the ** Serendib " from Colombo about S ^^ Friday afternoon, 
and while we were waiting, some children on board had the opportunity of 
seeing the diving performances and bodybeatings of four demon -like very black 
boys who came to the steamer's side on a catamaran. Two of the boys were 

48 
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so long under water before one of them triumphantly: brought up a 12^ cent 
piece* that I should like to know the depth they go down to and what the 
difiereace of temperature between the surface and lower waters may be. For, 
the pearl fishery divers find it to be so cold at six to eight fathoms (36 to 
48 feet) — the depth at which the oysters are generally found to exist in greatest 
abundance and healthiness, — ^that they (the divns are glad to warm themselves 
in the sun for a while after coming up from the performance of ther task. 
In my telegrams I have mentioned the cases of two divers whom Mr. Twynam 
saw die frotf remaining too long under water, and I have suggested, as the 
cause the non-aeration of the blood, or what has lately been noticed as a 
qiuse of drowning, the sudden collapse or paralysis of certain muscles and 
nerves. The so called "Arab diver" who was timed by usi to 83 seconds, 
djUfered from others in putting a compressor on his nose and. he was noticed 
to open his mouth widely and inhale air in large volume before going down 
with his stone and basket. He brought up, or rather he collected in the rimmsd 
n,et bag which he had round his neck until he filled it, and which, like the 
s|one, waS; hauled up separately, 42 oysters, which was considered a very good 
haul. All the divers when they come up seem glad to inhale a good gulp of 
air, but they do not or only very rarely and temporarily show signs of distress.. 
Of the two fatal cases noticed by Mr. Twynam, one was a novice who, no doubt, 
miscalculated what he could bear, from want of experience. The other was a 
practiced diver, but he may have had organic disease. Captain Donnan states 
that he has never known the divers take anything to help them except snuff! 
Mr. Twynam once induced a diver to go to the bottom in 15 fathoms (twice 
the average depth on the pearl banks) but he was so alarmed at the prolonged 
period from the man's diving to his re-appearance, that he has not and never 
will repeat the experiment. The great difficulty in artificially propagating the 
pearl-bearing mussels and the reason why all experiments here and in Southern 
India have failed, is the depth, 6 to 8 fathoms at which alone this species of 
shell-fish seems to flourish. At that depth 

Life in a thousand beautiful forms, 

Is sporting amidst those bowers of stone, 

And is safe when the wrathful spirit of storms 
Has made the tip of the waves his own. 
The beauty of some, such as corals and star-fishes and the singularity of other 
"by-products" of the pearl fishery, which are generally cast back into the 
sea, are striking. There was a strange creature, half earth-worm, half centipede^ 
which went to pieces while we were examining it. But the amazing thing is 
the vast amount of corals, sponges and other zoophytal and fungoid growths 
which cover the pearl shells of 3i years old. I wish I was naturalist enough 
to identify the striking red- coloured masses of vegetable matter which cover the 
shells and give one the idea of a laterite bottom, where there is only sand and 
coral.* The more rock and the more coral the better and there is sometimes 
much competition not onljr for oysters from certain banks, but for shells from 
certain rocky portions of banks. The formidable, hammer-teethed skates have 
been at their destructive work on the banks and so have " the old woman fishes.'^ 
^Nhy so called, no one seems to know, the marked peculiarity of the fish being 
long fins or tentacles, which can be bent half or full cock like the trigger of 
a gun ! If only a bit of the shell of an oyster is broken by enemy or accident, 
an army of^ small voracious whelks speedily invades the interior and eats up 
the animal which, CapL Donnan believes, only uses excess supplies of nacre to, 
commence and build up pearls, film upon film, so as to give them their exquisite 
iridescence. Minote fragments of foreign bodies are sometimes found as nuclei, 
but often no sign of a nucleus can t>e discovered. Capt. Donnan once found a 
small pebble wiuoh had slipped into a fish enamellod with aac»e. Surely this 
is suggestive, although it is quite a different species of: shell-fish, the Chinese 
utilize to give a nacre covering to idols and ornaments' 

* The red disappears in decompositiont 
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There are two divcft to each stone, who are altehiately up and down. We 
saw on board the gaaTdship (one of the immigration vessels, a fine 250 ton ship 
with three tall masts) a stone made of our common gneiss rock, and a speci- 
nen of some substitutes made of concrete at the breakwater. The weight seemed 
to be from 30 to 401b. The weight of the stone helps to carry the diver 
rapidly down, and as t have said, he has the net bag for the shells slung 
round his neck. On touching ground the diver detaches himself from the stone 
whieh the force of hauling coolies on each fishing boat proceed at once to 
pull up. Others haul up the basket when the diver casts it off and gives the 
signal of a jerk to the rope. The diver himself has only to give play to his 
buoyancy to rise, but he is careful to avoid contact with the boat and will 
Often dash off horizontally outwards in coming to the surface, which he does 
almost simultaneously with the bag of oysters he has gathered. While he holds 
on by the side of the boat, the contents of hts net bag are emptied into large 
ola baskets, foreign substances being thrown back into the sea, the net being 
soon again ready for use. In each boat we found a belted native ''counter" 
who responded to the question ** etena chippee ? *' but I noticed that Mr. Twynam 
always added a percentage to the number given. It seems as if the exact 
truth could not be stated : indeed, I fancy that a 'good deal of fairly correct 
estimation goes for counting in the division of the spoil finally. The people, 
however, divide the oysters into fairly equal heaps because they knew not which 
heap may be allotted as the boat's share. The boat now gets a third instead 
of the ancient fourth, which latterly wjte found not to be a sufficient induce- 
ment, and Mr. Twynam's calculation is that each man of some 2,300 employed 
in the boats yesterday, made about R3 wages. 

The boatmen and divers* shares of oysters can at once, on division, be sold, 
so that the people employed have whatever advantage may accrue from being 
first in the market. At the Government auction last evening it Was amnsing 
to hear one man allege that he did not purchase as Saturday was an unlucky, 
day ! Another said people would blame him if he bid ; a man in the bacik- 
ground said he did not want people to know what he was bidding; while a 
bidder up to R25 said emphatically, "I'll not bid higher.** Some were at work 
all night carrying away their lots of oysters, but a walk I took early this 
morning over shells and fragments of shells everywhere, shewed that the work 
uf washing except in the case of a few small retail puirchases, had not yet 
commenced. The demand here for ola mats and baskets and for cadjans and 
palmyrah leaves is very large, hundreds of temporary abodes going up in all 
directions. Some of the houses are just large enough to creep into. The 
"Serendib*' did not bring police from Colombo, as Mr. Twynam was able to" 
get a force from Jaffna. But I must hark back to the " Serendib,** which I 
found a very complete, well-ordered, and clean vessel, up to 7 knots. The 
view of the breakwater, town, and shores as we went northwards was very 
striking; so were the flashes of the lighthouse, and the incessant blazing of 
lightning which succeeded, and which the Captain referred to the Madiilsima 
mountains. There are distant rumblings of thunder here now, but no one seems ^ 
to dread rain or to hope for it. Climate and soil are against vegetation here; 
but the bay, bounded on one side by Kudiraimalai (well-known to the Greek 
and Roman voyagers as Hippotiiros)^ is very spacious and pretty. But there are 
a good many rocks scattered about. You may imagine our excitement when on 
the morning of yesterday early we 5aw the fleet of graceful-sailed boats sweep- 
ing along the hofizon and making for the banks. They reminded me somewhat 
of the sardine fishing Yessels I saw in the Mediterranean. 

Silavatturai, 5th April 1887. 

You will recollect the dry beds of rivers scoring the mountain sides in 
Sicily. Similar dry river beds are quite common in Australia, and a man on 
a good horse can there gallop abreast of a perfect wall of water, the result of 
flc^ in the Dmuntaio sources of the stream, until the thirsty sands hare 
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absorbed the water long before the sea is reached. Here ia the north of Cevlon 
quite a number of rivers besides the Kalaar, or rather Kalaru, down which 
Kobert Knox and his companion escaped from the power of the Kandyan tyxant, 
present similar conditions of roaring down in flood at one season of the year 
and being dry or only dotted with waterholes at another, the dry season, roctr 
Sandy Brown had experience of these rivers in floods when, with a Frenchman 
named Grandidier, he visited the pearl banks and recounted his adventures in 
the Observer, Mr. Twynam, who 1 suppose has walked not only over the . 
highways and byeways of his large Province, but also through the recesse»of 
every jungle which conceals an irrigation work, once followed 4n Knox's footsteps 
down the bed of the Kalaru. He so frequently sunk some distance in quick- 
sands, that he does not recommend pedestrianism over dry river-beds to ordinary 
human beings susceptible to heat and fatigue, which his own iron constitution 
set at defiance. The joke about the Government Agent of the Northern Province 
is that if any person wishes to secure*' master's favour," he will give him the 
chance of ten to thirty miles of a hot walk over loose sand and through dense 
jungle, by reporting the position of one of those almost innumerable bunds 
of irrigation tanks, which the Sinhalese in the palmy days of their rule in 
Anuradhapura, scattered over the north and east of Ceylon, and which the 
** Damilo invaders took a demoniac pleasure in scattering into ruin, salubrity 
and population disappearing as the result of broken bunds and water run to 
waste. Certainly since this pearl fishery commenced, no person present has 
worked harder, in longer spells, or with less regard to the comforts of regular 
meals or the necessity of sufficient sleep than Mr. Twynam. The Government 
Agent in his capacity of Superintendent of the Pearl Fishery, has to initiate, 
watch over and guide all the proceedings, listening patiently to complaints 
(some of them childish), and rendering help to those who cannot at once hire 
coolies or obtain long jungle sticks for their private ** kotoos." In these private 
** kotoos " alone, situated at a good distance from the inhabited portion of the 
town, are the pearl shells allowed to putrefy and be washed. The Government 
enclosure b simply used for the reception of the oysters from the boats, the 
counting of them» which I now find, is most carefully done and the division 
of the Government and boats' shares. As soon as the latter are defined, and 
that is within a very short period of the arrival of the boats, the shells are 
instantly carried away and retailed to the crowds who are waiting to buy in 
larger or smaller lots. Even up to this morning, the fifth of the fishery, the 
only openings, washings, and searches for pearls have been by purchasers of 
these small lots. The large purchasers are gradually ripening for the harvest, 
the blue bottle flies instinctively reporting to what they recognize as fitting food 
for their young, and soon there will be such a scene of life-in-death, as beggars 
all power of description. The hideous odour, which has left a coppery taste 
on my palate makes me glad that no official duties bind me to remain beyond 
tomorrow morning, but that I am at liberty at length to realise a dream of 
my life by having a look at the Giant's Tank, the Bock Temple of DambuUa, 
and the great "Buried Cities" of Ceylon. I would bestow pity on those who 
remain, but for the fact that I suspect they would resent any misplaced sympathy. 
The 'gentle and delicate lady who^ adorns herself with a necklace of those sea- 
born gems, which are, of all others, most emblematic of all that is chaste and 
pure, would be shocked and horrified beyond measurei were she to see and 
especially sme// the mass of decomposing and moving putrefication, out of which 
the lustrous pearls in her necklace . were evolved. Bat the officials and all 
connected with the fishery seem to have adopted Vespasian's . principle, . that the 
money realized does not smell. I have it on Mr. Twynam's authority that it 
is no uncommon circumstance for the people interested in lots of putrefying 
oysteiSf fo sleep eomfortably aver the reeking mass. The truth seems to be that 
the smell of the decomposing oyster •flesh, however horriUe to ordinary olfactories 
is not really prejudicial to health, and -that all concerned are aware of this 
and when, to use the Scotch phrmse, they "feel the smell, '^ they turn their 
noses to windward and say ''Who's afraid?*' 
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It stands on fecord is the anoals; of the Pearl Fisheries of Ceylon that 
one Ettro|>ean official not only did not object to the powerful smell, but 
welcomed it as an appetizer 1 It is now, I believe, established that the 
eri^ of much of the fever called ** malarious " is due not to the decomposition of 
animal matter but to the decay of very minute vegetable forms. I suspect that the 
diarrluHiv dysentery, and cholera at former fisheries have been due not to the 
putridity of oyster.flesh, but to the neglect of the first laws of sanitation, 
which the mass of the natives will violate, if permitted. What abominations! 
they are capable of, I saw this morning in a walk to the jungle beyond what 
I may call Mr. Twynam^s municipal hmits. In olden days the people drank 
polluted water, which is undoubtedly the great pre-disposin^ cause of cholera. 
Now the utmost cleanliness is enforced, all extraneous matter is being constantly 
swept into heaps for burning or burying, and there is a series of wells along 
the beach yielding excellent water, while others are still being dug. It is a 
pleasant sight to see crowds of the people around th^ walls of the welU, pulling 
up water and washing their persons and their clothes. The shower on the 3rd 
did not last long enough to do much towards the filling of Mutu^wamy's tank, 
and all the water which lies on its mad bottom would be but a poor . resource 
if Mr. Twynam^s wells were absent. Before the wells were made, there were' 
two tanks, one for drinking and cooking water and the other for ablations. 
A large proportion of the natives finish off their bathing by an . anointing Of' 
their heads and sometimes their bodies with oil. The effect on the waters of> 
the bathing tank was such that a French Roman Catholic priesi, who on one 
occasion visited the Fishery, said to Mr. Twynam : " I do admire your two 
tanks, one for bathing and one for drinking, but de vater of de bathing tank 
be all oil ! be all oil ! " It is an absolute fact that the results of the depilatory' 
process to which natives periodically submit theii heads has to be specially 
dealt with in the course of the scavenging operations which are constantly going 
on. The coolies, who are ever at work seeing that no dirt remains in the 
wrong place, wage such an incessant warfare against every plant that rises any 
distance above the ground, that to get any idea of the flora of this place I 
have had to go quite a distance beyond the smooth sward into which all the 
open spaces are being converted. The ravines cut by monsoon rains have been 
largely filled up and levelled, and the process is still going on. The heaps of 
shells from past fisheries are being utilized for this purpose, as no profit could 
be obtained from removing them to a distance for burning into lime or ex-' 
porting them to Europe as a material for '* mother-o'-pearl.'* The iridescence 
of the Ceylon pearl-yielding oyster is very beautiful, but the smaliness of the 
shell detracts from its commercial value. 

As fisheries took place at Kondatchi Bay and Arippu, there are heaps of' 
oyster-shells at both those places, but those here at Silavatturai (Which is now 
found to be the most central and convenient centre for fisheries) have been so 
extensively buried, that the visitor is at first scarcely aware that the nice sward 
he walks over is but the surf ace-covering of millions of millions of pearly-surfaced 
shells. In digging foundations for buildings or cutting lines for the enclosures 
in which the oysters are placed to putrefy and be examined, the nature of the* 
subsoik is at once shown. Indeed, the surface over large areas glistens with 
fragments of shells. I may add that the shells, when bleached by exposure to 
sun and rain, assume the beautifully white, lustrous colour which is always 
associated with the " oriental pearl,'* as contradistinguished from the somewlutt 
pinky hued gems of the Red Sea and Persian Gulf. The lustre of the freshly- 

Xned shells, on the other hand, as I see them in my walks is of a rich 
ish purple. I must correct a mistake I made in supposing that on the 3^ 
year old shells now being fished, there were large growths of coral and sponge. 
I was misled by some beautiful specimens of combined shell and coral, which 
turn out to have been fished from the Cheval-par and were quite mature (seven 
years old) when taken up. Not only are the oysters now being fished- too 
young to have any appreciable growth of coral on them, but it is one of the * 
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singahur drcuaistanees connected with the peui banks and the oyttcn, which 
are known as facts, but cannot be yet satisfactorily explained, that while oysters 
from the comparatively small Modaragam-par have seldom any appreciable 
growths of coral or sponge on them, those from the much more extended Cheval-par 
are largely coated with those foreign growths. It is surely a carious circumstance 
that while the pearl mussel cannot really flourish except when anchored by 
its byssus to a fra^ent of c<»al, the shell so situated should be nmde the 
base for very considerable coverings and erections of coral. Some shelb are 
so built up with coral as to have only a very small orifice left through which 
to receive food, while yesterday I saw one entirely built into a mass of coral. 
The masses of soft red matter on the shells now being fished 1 have ascertained 
to be' algae. They abound and are vari-coloured, but a very beautiful pink- 
coloured species seems to predominate. It fades after a time of course, and the 
heaps of oysters in the " kotoos " look very much like large potatoes or yams 
covered with black earth. In paasing those heaps it gives one ** a turn " to 
notice the movements of the unhappy bivalves, which are literally ** fishes out 
or water.'' A number of oysters with mouths agape, will suddenly bring the 
separated valves together and slide down, as if conscious (which undoubtedly 
they somehow are) of a presence with which they associate danger. I was 
not surprised to find that Mr. Twynam's observations in this direction had some- 
times given him uncomfortable feelings with reference to tbe possible amount 
of pain felt by these creatures however low in the scale of being they are. 
But the pearl oysters are not swallowed alive as are their edible congeners : 
indeed the being good to eat in any shape is not amongst the merits hi the 

CI mussel. And as to pain, people now-a-days trust mart to what science 
discovered than what Shakspeare imagined when he wrote: — 

The poor beetle that we tread upon 

In mortal sufferance feels a pang as great 

As when a giant dies. 

Not so, for the lower vitality is, the less feeling exists, and we have before 
quoted the case of the dragon-fly which ate a considerable portion of its own 
body when its tail was turned to its mouth, without apparently being aware of 
what was happening. In any case the sufferings of the pearl oyster ar<e not 
greatly extended. Most are dead on the second day after being tak^n out of 
Oie. water, I should say, and during this period I ought in fairness to state 
that the odour of tbe oyster heaps, breathes pleasantly of the sea and of healthy 
iodine. Although the word " kotoo ** is retained, the enclosures now in use are 
simply pallisades. The fences would remind one of an elephant kraal« but 
for the slighter saplings used and the absence of supports sloping outwards. 
The Government ** kotoo " is a large oblong square of doubled pallisades, a 

re for police guard-houses and the movements of the men being between • 
two rows. The oysters when lodged in the interior are carefully locked 
up and watched as their value justifies. As soon as the diyers* shares are re- 
moved, the sale takes place, tnere being no limit to the number a man who 
makes a satisfactory bid, can have. The sale, over and the money paid, order & 
are issued^ and before the evening of next day, the Government *^ kotoo " ough t 
to be clear and ready for a new supply. The sticks for the enclosures having 
to be brought ten noiiles, are expensive, and I could not help feeling that the 
non-existence of bamboos near at hand is a misfortune. Mr. Twynam has 
suggested wire netting for the enclosures, not only for the sides but to cover 
intke top, so tl^t crows could not so frequently, as they now do, carry away 
oyiters, perhaps some from which great things in the way of pearls were expected. 
'Wherever an opportunity of mischievous Uieft presents itself, there the crows 
aie anre to be, I saw pne of them today bully and drive away a big hawk. . 
The offence of the hawk seemed to be that he sat on one of a series of pillars 
which are as conspicuous, close at hand here as one. of the trigonometrical 
lowers is at some distance off. The tall pillars of brick and mortar, many of 
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wbich are tttmbling into ruins, were Iwilt to receive iron roofs, but Government 
seem to have objected to the expense of the roofs which alone would make the 
pillars useful, as the Home Government have done in the case of the Haputale 
railway. The capriciousne«s of the oysters and the consequent uncertainty of 
fisheries are no doubt arguments against expensive and substantial buildings; 
but the bricks ought certainlv to he utilized for a series of modest buildings, 
instead of almost everything having to be done when a fishery is certain. Tlie 
rush this time has been great owing to the sudden cessations of strong South- 
west monsoon winds and the dying of the oysters. 

As to attaining anything like certainty or steadiness, or being able artificially 
to propagate the oysters, we seem as much in the dark as ever. On board 
the guardsbip yesterday (whence I saw another esfciting scene of 114 boats 
crowding round the ship to announce their loads and to skim shorewards, the 
noise and confusion being wonderful) I had the advantage of going over the 
charts of the pearl banks with Mr. Twynam and Capt. Donnan, who readily 
answered all my questions. The general results w^re that an extensive area of 
bank, with from 6 to 8 fathoms of water on it, extends from near Mannar to 
Chilaw. The apparent conditions of bottom coral existing nearly everywhere, 
seems to be generally very similar : spat and young oysters appear periodically 
on all. But it is only on the limited spaces called the Modaragam and Cheval- 
pars that really good fisheries are ever realized ; and even in regard to them, 
too often when all is most promising, millions and millions of oysters will suddenly 
disappear. If it can' be any comfort to us our Indian neighbours have been 
much more unfortunate, a minute parasitic shell killing off holocausts of the 
oysters. And this reminds me t)f the theory which Capt. Phipps originated, 
which Mr. Thomas of the Madras Civil Service tthe great Fisherman) took 
up and which the naturalists of the British Museum supported, that what had 
hitherto from all time been known as the spat of the pearl oyster is the spat 
of quite a different shell ! All that Mr. Twynam, Capt. Donnam and otner 
experienced persons, natives as well as Europeans can say is, ** Then we should 
like to see the real spat of the pearl oyster. Destructive criticism is ingenious, 
but where ^s the substitute ?" The disputed spat has always preceded oysters 
on the banks. Messrs. Twynam and Donnan have seen the spat changing into 
oysters on long tall sea-weeds, and as those long weeds have died down, the 
spat has gone down, adhered to the coral and become growing oysters. If 
experience is to be set aside, a more than Darwinian evolution must be substi- 
tuted, and at present the opinion in Ceylon is that all the old authorities were 
right and that Capt. Phipps, Mr. Thomas, and even a British Museum naturalist 
are mistaken. Shellfish which grow in millions of millions must have spat in 
proi>ortion and in that case it must be apparent. But where is it apart from 
the old spat ? The forest flora of this place is of the usual poor description in 
droughty places. Mimosas and other thorny bushes, including spinifex, euphorbias 
and the pretty and useful yellow-blossomed cassia, the twigs of which ars 
so largely used for green manuring in Jaffna. The ubiquitous suriya exists to 
some extent amongst the planted trees, but a few teaks and casuarianas do not 
look happy. Mr. Twynam is, however, gradually extending a grove of coconut 
palms on the sea-shore. They give agreeable shade for huts. Inland I notice the 
round heads of palmyras, and there is a patch of tobacco and some good 
moringa trees near the Ctistom House. Attiongst the animal products ot the 
district are good-looking sheep, and donkeys. Silavatturai is in the district of 
Mannar, to what the population-bearing capacity of this arid district is, I find 
in the figures on a map before me : — Mannar 450} square miles, 20,215 population ; 
against Jaffna iS^ miles and 244,994. The population of the Mannar district will 
be doubled before this fishery is over, but the increase will t>e no more permanent 
than the fishing. 

Silavatturai^. April 6th». l8&7. 

J went oat Hils momiiivg to have one **last fond Ukk** at tHe* private 
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"kotoos" where pearl oysters are going through a process of decomposition 
and putrefaction, which to a man of sensitive olfactories, justifies the making of 
** odorous comparisens.'' Oh ! my talking of " eating the air."' In the neighbour- 
hood of *'kotoos" I felt strongly through all my digestive functions that I was 
indeed feeding upon particles of the dear deceased — oysters. The first regular 
washing is to take place at noon today, for, as can be easily imagined, the 
more advanced the softening process of decomposition and the more the maggots 
of the blue-bottle flies have assimilated of the, to them, savoury morsels, the 
easier it is to feel and abstract the few and far between pearls from the tissues, 
especially near the hinge of the valves. It would be interesting to know and 
telegraph , the results of the first search for gems on a large scale at this fishery, 
but I confess I am rejoiced not to be compelled to witness the revolting pro- 
cess of minute search through masses of matter and millions of maggots, while 
I have made arrangements which will secure to you daily intelligence of events 
connected with the pearl fishery. Mr. Twynam is of opinion that the fewness 
of the oysters' yesterday was in no way due to the squall, which only caught 
the boats coming in, but to the fact that portions of the Modaragam-par, the bank 
which is being fished, are being exhausted. Be it remembered that Capt. Donnan's 
estimate for this bank was only seven millions of shells of which five millions have been 
collected in four days. But the bank will be fished as long as it is found profitable for 
Government and the boatmen and divers to persevere. Then '* Tomorrow to 
fresh fields* and pastures new,'' if that is the correct quotation from Milton, 
which I believe it is not. What the portion to be now fished of the Cheval- 
par will yield, depends on the weather, and Capt. . Donnan has arranged for 
postponing the little monsoon, just as Dean Swift postponed the eclipse, to the 
tune of " God save the King and his reverence the Dean.*' It is quite certain 
that Capt. Donnan is as well able to control the atmospherical elements, as 
the so-called shark-charmers were able to control those savage fishes. The oc- 
casion which enabled Mr. Twynam to abolish the institution of shark-charmer 
was that of finding the then functionary bidding ten miles inland for a paddy - 
rent while a fishery was in full process. When asked why he was away from 
his post, the impostor said that he had uttered his incantations from the beach 
and that their power remained {)otent. By a curious coincidence, however, at the 
very first fishery after the services of the charmer had been dispensed with, a 
diver was killed by a shark! Nevertheless the people have very philosophic- 
ally and wisely recognized the puffings and groanings and blowings of the 
steam launch as quite equivalent to the old incantations. This and the case of 
the Kataragama pilgrimages shew what nonsense is sometimes talked about the 
danger of interfering with native customs and prejiidices. The late Capt. Steuart 
attempted on religious grounds to get rid of the shark-charmer, but prejudice 
then, European as well as native, was too strong for him. One day Steuart 
said chaffingly to the snake-charmer : "If you can keep away sharks, of course 
you can bring them at your bidding?" The man assented, and by another most 
curious coincidence a shark' appeared next day by the side of the guardship. 
Steuart forgetting his taunt turned on the shark-charmer and accused him of 
not performing the duty for which he was so well paid. The man triumphantly 
reminded him of his own words and pointed to the shark as proof that he 
(the charmer) could call something more substantial than "spirits from the 
vasty deep." Another institution which has disappeared is the firing of guns 
at tlie departure of fleets from the shore and again from the banks. The 
storage of powder was dangerous, and it has been found better to leave the 
hours of departure from the shore and return from the banks to the people 
themselves. Their interests and those of Government are identical, and it is 
pleasaiit to notice how considerately the Government Agent deals with the poor 
people who work so hard. For instance, chank fishing is not permitted on' the 
pearl banks, but as the divers, on the sea-floor at 7 fathoms and gathering 

K *;,"WflOds'* in pl«ce pf "fields" was Milton's w0rd.^CoMPlL£R3. 
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against time, cannot always nicely discriminate, numbers of other shells and 
foreign substances are brought up with the pearl oysters; Amongst the shells 
are pinnae (the sharp points of which occasionally severely hurt the feet of the 
divers)*, cowries and a good many chanks. These latter are of market value, 
and as they are not plentiful enough to induce the divers to neglect the pearl 
oysters, the divers are kindly allowed to sell what they bring up. No royalty 
is charged and all attempts of the traders present to secure a monopoly have 
been resisted. At this fishery, as at all others, the hands of the divers are 
considerably cut in the course of their shell collecting; at the bottom of the sea. 
The contingent of traders received yesterday by a brig from Colombo an ac- 
oession of Parsee buyers, but neither they nor a grand sycll of a ** Sett " 
(another form of Chetty, of course) from Bombay have personally put in an 
appearance at the sales. They doubtless act through deputies. The " Sett," 
indeed, asserts he could not allow the hoi poUoi come between the wind and 
his *' nobility." The great Madras merchant who has purchased fully three- 
quarters of a million of shells, has been the subject of some boycotting by 
rivals, but for all such contingencies, including that of a strike of coolies yester- 
day, when the ringleader declared they would not work, even if the Queen 
followed up the command of the Government Agent! Feeling that this was 
distinct high treason, I requested Mr. Twynam to gratify me by adding the 
sensation of a military execution to the other exciting incidents of the fishery. 
There, in readiness, fully armed were the semi-military police, whose bugle call 
awakens us all at 5 a. m. ; whose words of command at drill, we hear at in- 
tervals during the day, while the sentries give Mr. Twynam a Field Officer's 
honors, merely carrying arms to others. This was the only reasonable request 
which Mr. Twynam refused me, and on the whole, I suppose, he acted as pro- 
perly as did my old friend. District Judge Toussaint of Point Pedro, when he 
declined to obey Sir Edward Barnes order to give a man 30 lashes, without 
trial. I was struck with the beautiful smoothness and solidity of the beach here, 
as I walked along it this morning. No doubt this is due to the large amount 
of alluvial soil brought down b; the Modaragam and other rivers. The firmness 
of the beach greatly facilitates the operation of landing the oysters from the 
boats which run right on the shore. There is quite a change in the weather, 
the sky clouded, the breeze cool, lightning flashing incessantly at night and 
thunder rumbling. There will probably . be occasional squalls, but there are no 
tokens of weather which will stop what I hope may fulfil its early promise 
by turning out a most productive fishery. One thing is certain, that Mr. 
Twynam and Captain Donnan will do all that men can do to deserve success. 
Before leaving the scene of the pearl fishery, I cannot fail to express the 
gratification Mr. Siedle gave us all last evening by his performances on the 
cornet-^piston. Classical music at a pearl fishery is enough to make the fishes 
join in the chorus. I must also do Mr. Twynam and Captain ^Donnan justice 
about the weekly day of rest, which both so highly value that only special 
necessity would have led them to interfere with its observance. Capt. Donnan 
incurred the displeasure of Mr. Birch when Lieutenant-Governor by stopping 
the fishery on Sunday, and Capt. Twynam told me that after a long spell of 
continuous fishery, the people came to him and said, " We cannot go on unless 
we are allowed Sunday rest.*' 

I met here, after 41 years, Maartensz who drew entries at the Customs 
in my time and is now Sub-Collector of Point Pedro on my old salary of 
Ri2oamonth. It was affecting to meet him, and to hear the Madras merchant 
say to me " Vou are an aged man,'sir, and your good word will bring good fortune." 

Quinton's Bungalow, Arippu : \\ p.m. 

Here I am ^m routt for ancient and modem civilization in the shape of 
tanks and railways, leaving the scene of the pearl fishery regretfully behind, 
me, as may well be the case considering the cordial courtesy and princely 
hospitality I have received , while there* I recollect Quinton well, *'a rough 
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and boUterpus captain of the sea." The bungalow is, as I said, on tl^e site of 
an old Dutch post, which poor Knox first reached in his flight. Traces of 
the ruins remain and more than traces remain of ** the Doric ** which I 
passed tti route and got down to inspect. As may be imagined I felt some- 
what of a solemn sensation in revisiting in its decay a scene at which' I had 
previously been ' present forty-three years ago, en route from Jaffna to Colombo. . 
The Doric was then in such a condition as to be available as a resthouse for 
travellers, and here, with a companion, I slept or attempted to 'sleep, for soon 
after I had lain down I was aw£.kened by a sharp bite in the head. Of course 
visions of a deadly snake and of inevitable and sudden death were vivid, but 
a search with a light revealed a — cockroach! If anyone despises the biting 
powers of the disgusting insect, let them only go through my experience of June 
1844. As I walked round the Doric, and recatled the past history of the 
site and tbe building, my mind was carried back to visions of men of the 
Madura solar race, of the stately " Portingals,'* their brave if unscrupulous 
successors the Dutch, and in British times 3ie courteous North, the bluff " King 
Tom," tlfe gallant and dashing Barnes, and a succession of such men as Steuart • 
and Dyke up to the era of enlightened sanitation and good management under 
the T6gim€l of Mr. Twynam. I cannot help seeing the ghosts of classical Greeks, 
of toga-dad Romans, of enterprising Arabs, of fiidians and successive European 
conquerors, as I look over the now desolate shores of Arippu and see the native 
diggings in the soil for the shells of ancient times to burn into lime. If the 
ancients enjoyed there "feasts of shells*' (see Ossian) it is a new experience 
here to me, as the guest of Mr. Boake to have breakfasted today on dugong 
flesh*. The popular Tamil name for this clean vegetable feeder, whose habit of 
standing up in the water and looking about him, has given rise to the fable 
of the mermaid, is the *' sea pig" but "Oh I no, we never mention it'* in 
the ears of Muhammadans who are specially fond of the flesh, as well they 
may be, for had I not known what I was eating, I should have pronounced 
it excellent beef, with the fat somewhat gristly. This latter peculiarity the servant 
attributed to the age of the animal. Young dugong would no doubt be still 
nicer. Off the coasts of Northern Queensland, enormous numbers of these 
warm-blooded sea animals of a larger size than those of Ceylon, are captured 
for the sake of the large quantities of oil they yield. * It was quite a surprise 
to me to find, three specimens of the Madagascar tree, poiftciafta tegia (the 
flambeau tree) in full blossom here and a mahogany tree flourishing, its group 
of coconuts look green and fresh but fruit is not superabundant. 

I must acknowledge a most interesting communication which has reached 
me from Capt. Donnan. It is to the following effefct, the date being the 13th : — 

" We are now working on the Cheval, having left the Motarakam* on 
Saturday last, and if the weather keeps fine, of wBich there is every appearance 
at present, we ^all do much better in the way of revenue than I expected 
when I recommended the fishery, I have been ashore only once since you, left. 
You will remember that * Arab ' diver with the nose nipper. Well, I had him 
alongside this morning and told him to let me see how long he could remain 
under water and I carefully timed him, one minute and 49 seconds, which is 
the longest dive on record on these banks or beds. The other *Arab,' with 
air-pump and dress, only worked one day with it, when he only sent up 1,500 
oysters, and now, without the dress, he is- sending up from 2,500 to 3,000 oysters 
per day ; so that the helmet, dress, and air pump are not calculated to succeed 
at pearl-diving. I found also in 1884, off Chilaw, with four of Mr. Kyle's divers, 
that the . natives sent up more oysters per day, man for man, than they did ; a 
result which very much surprised me at the time, and now it has been confirmed 
again.*' 

It will be observed that the so-called " Arab " diver, really a Hindu, from 
the Bombay Presidency, remained ander water for a period extending to 109 

* Popularly Modetagam. ' 
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seconds, or, within ii seconds of two mmtites. VHiat that meatn, only; those 
know who baye wJttched for the ire-^pptearance of a human being who has 
remained half the time under watef. It really seems ** an age'* to those who 
"watch and wait." Not only is ^ i J minute the longest dire onrecdfd in the 
annals of the Ceylon banks, " but I suspect that if sceptical criticism Were 
brought to bear on the stories which allege subaqueous existence by divei^for 
periods up to six minutes, this latest feat would be fdnad to take rank amongst 
the most remarkable in the annals of divitrg where the diver has not been 
artificially supplied with air. Na doubt the organs of the human body are 
capable of being educated, by continued practice to endurance of abnormal 
conditions and of adaptation to such condidons; to those of extreme heat for 
instance, if gradually applied. I could, therefore, understand a man who commenced 
a diver's life "sound in wind. and limb," obtaining* gradUall}^ the power of 
remaining under water and repressing inspiration and' Respiration for two minutes, 
or at i;be very utmost tw6 arfd a half. But thosfe who kntiW that - the btood 
is the life, and that it must, as it circulates be «rated, or lungs and heart 
will cease to act, Will be slow to believe in a stayinjf power under water of 
three minutes ; far less of six. If such diVes have, iever 'been really made, tke 
record ^ting ^fsmraZely kept, the'etoftctuslon must be that- in such c^es the respiratory 
organs were in* an abnormal condition, or thlf's6me mearts of obtaining fresh 
air were adopted. It is ncft ot>vious how the use of a nose-compreSsor (made 
of horn, I believe;) cduld have lided the man who n^de the long dive. The 
other "Arab*' alluded to^ by Capt. Donnanhad an imperfect diving dress which, 
it will be> observed, was neither an encumbrance than a faelp^o him as a regular 
diver, in which capacity he was only thoroughly successful when he abandoned 
tk& adventitious. aid. - Much service to the pearl fisheries of Ceylon was naturally 
expected from the class of European- divers who, by means of external air 
supplied. to them»; can. reiQAJJl not minutes but hours under water. But the hopes 
entertained have not, beep:^. realized*. For tihje ordinary operations of fapid^ 
collecting and bringing ^heljs 't^t the sucfa^, ■ a r re|^«r diving duress • is «s much 
of an iu^pediment as w«s 'Saul-s armour t9 the . shepherd lad who- slev the 
giant with the simple wes^ns of a pebble Item the brook pr&jeet<ed i^ « sling* 
Fqi exploring th^ banifs «tAd re|^rttng. on their con^itioa, more might Mve* 
reasonably been expectedv But a thickiy mailed and heavy • bbefted European: • 
diver, with. 7 to 9 fathoms of water pressing < on him, . i^' no light entity to . 
walk over and inevitably crush th$ colonies of molluscs. Sir Hdnry Ward^ 
in his graphic account of' his visit; to one of the aeries of pearl ^heties- in 
his time, did not fail to notice the: he^vy and awkward moveoftents of ih/t regular 
diver under w^ter, as contm^ted .With the lithe and rapid actfion 0f the next to 
nude^ native prof essipnal. . As a matter* of fa0t> Capt. Ponnan, .by the aid of 
a few well-trained and ewperieaced nativie divers, who not ^oXj bringi up 
specimens of the shells, but %^^Ti 00, the c(mditi«ic$> they, have obsetved bel<xw, 
(for. the divers keep their eyes openj— very wide openj is better able to juidge 
of the state and prospects, of a bank, than he could be by any aid rendered 
by men in cumbersome diving dvesses. Most useful are such men in exf^Qfing . 
wrecks and in carefully and patiently building up submarine striUct^res, such 
as our grand Colombo breawater* . But there are limits to their functions, and 
those limits are reached when it is attempted to employ them in con> 
nection with pearl banks or pearl fisheries. In calm clear weather, I believe 
the bottom is distinctly visible through seven fathoms of water, (the average on 
the p^arl banks,) and with a good glass to aid the eye, so, also, I should think, 
are most details of coral and algae, living and dead shells, and even the 
movements occasionally of such fishes as skates and " old women,*' destructive 
enough, in all conscience, but not to be compared I suspect to the deadly 
operations of the voracious whelks, who only want a small chip on the edge 
of a shell, or the incautiously prolonged opening of the lips of its prey to tnnke < 
short work of the animal, whose nacre-secreting powers has made it so famous 
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and 10 valuable. Fox scientific observation, however (observation which may 
lead to important economic results), I should think the electric light might be 
employed with advantage. There is very much in ** the life history '* of the 
pearl mussel (Avicula [MeUagrina] margcuiiifefa of LiNNiEUs), which is obscure 
t^ utterly unknown. We know that on banks with the proper conditions of 
depth of water and other circumstances, but the bottom of which is merely 
sand, the bivalves will not settle, because the ground presents no solid object 
to which the creature can anchor itself by its byssus, or beard, an organ which 
it has the power, often resorted to, of throwing ofif and renewing. A sandy 
bottom strewed profusely with coral or other rockv fragments, capable of offering 
a steady resting-place to the aggregated mollusks, presents the necessary con- 
ditions, with, always, about seven fathoms of water over the bank. So essential 
is this latter condition that if ever the hitherto abortive experiment of breeding 
pearl oysters artificially is to succeedr it must be secured. Shallow estuaries, 
the water of which has a warm temperature such as the edible oyster rejoices in, 
would, we now know be fatal to *' the pearl oyster.'' But all the conditions of 
a coral-strewed bottom in seven fathoms of water may be present, as they are 
in many places between Arippu and Chilaw, and yet the pearl shells will either 
never settle on them, or never settle long enough or in sufficient numbers to ren- 
der a fishery of such banks profitable. Even on the two banks on which the 
oysters do settle and sometimes remain until they more or less attain maturity 
(the full term of life being seven years, but their fishing age ranging from 2\ to 
4 years), the effects of currents by which the masses of spat are driven hither 
and thither, and the other conditions which lead the spat to settle, and fix 
themselves and grow for a longer or shorter period,— sometimes the whole millions 
vanishing as suddenly and mysteriously as they came, — are all wrapped in much 
obscurity and require patient investigation. 

Of one thing my recent visit and ol>servations have convinced me, that 
amongst the main n*asOiis why, ' in the midst of all their capriciousness and 
precarions, the Modregtim bank just fished and the Chevalpar now having so 
successfully dealt with are such favourite resorts of the pearl oysters, is the 
large ptaiUity of fresk waUr, with all that it contains of vegetable and animal 
matter suitable as food for the animals, which several large rivers pour into 
the bay of Silavatturai. The fresh water, of course floats for a long period 
over the salt, and Mr. Twynam told me he has dipped perfectly fresh water 
from the surface many miles from the shore. ' No doubt, in periods of extreme 
flood, the rivers may do harm instead of good to the oysters on the banks, by 
bringing down such enormous quantities of alluvial matter, that the bivalves 
are smothered in the resulting mud. This etfect, when it has occurred has 
been easily seen and duly recorded, but I cannot at this moment recollect if 
due pcominence has been given to the theory I venture to advance, or support, 
if it has been advanced, that under ordinary circumstances the rivers which 
emlxmch into the bay opposite the Modregam and Cheval Pars, which are 
only abont twelve miles from the shore, must have an important influence for 
good: probably in modifying the temperature and quality of the sea water 
with which the fresh gradually amalgamates, but especially in the quantity of 
vegetable and animal matter, (land plants, leaves, and flowers, fresh water algse, 
earth worms, insects of various kinds &c.,) they bring down and which, first 
their own momentum and then the currents carry over the bank and deposit 
amongst the oysters. Such is the strong belief forced on me, and I also feel 
that the Pearl Banks of SiUvaturai, the '* buried city " of Anuradbapura, and 
the Great Kalawewa lake, are connected together by a chain of most interesting 
physical circumstances, to which further reference may be made. Meantime, let 
us congratulate Mr. Twynam and Capt. Donnan as well as the Governor and * 
all the inhabitants of the Colony on the gratiying success of the Jubilei 
YBAJL PlAKL FiSHBRT. 
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Having got hold of the idea that I was dealing with ioo» and com|>aring 
the relation of 49 to that round number, I fell into an unfortunate mistake 
yesterday, by which the performance of the " Arab " diver, timed by Capt. Domian, 
was greatly depreciated. As readers will have seen for themselves, one minute 
and forty- nine seconds, is not merely an approach to one minute-anda-half, 
but closely verges on two minutes, being only eleven seconds short of that period. 
The stay under water was twenty-seven seconds in advance of Sir Henry Ward's 
timing, twenty-six beyond our own, and sixteen in excess of the longest dive 
ever observed by Mr. Twynam. I have Captain Donnan*s authority for saying 
that the period under water now observed by him, is the longest on record in the 
annals of the Ceylon Pearl Fishery. Captain James Steuart, so long the In- 
spector of the Pearl Banks and who collected so much information regarding 
them, never knew a diver to remain at the bottom longer than eighty-seven 
seconds, or to attain a great depth than thirteen fathoms; while on ordinary 
occasions they seldom exceeded fifty -five seconds in nine fathoms of water. It 
is very true that Le Beck says that in 1797 he saw "a CafFre (?) boy from 
Karical, remain down for the space of seven minutes," but we have no details 
as to the chronometer used or the precautions to secure accuracy otherwise taken. 
Although, therefore, seven is a perfect number, . we take leave to doubt it. We 
may be prepared to admit that a human being may hold his breath and retain 
life under water for two minutes, or, at the very utmost three. But allegations 
that twice the latter period or more of non- inspiration and non -aeration of the 
blood has been endured, seem incredible. In the absence of a good time- 
measurer and careful and conscientious observers to watch its movements and 
the diver's re-appearance, even two minutes under water might easily be ex- 
aggerated into six, so long does the interval between disappearance and re- 
appearance seem to the spectator. Six minutes is the period mentioned in the 
Ettcyclopadia Britannica, latest edition, but as no authority is given I must 
remain sceptical. In the same article it is stated that, as the result of their 
trying vocation, the divers are short-lived. Here, also, I prefer the testimony 
of such largely-experienced and careful observers as Mr. Twynam and Capt. 
Donnan. The men, generally, make good earnings, live well, being nearly all 
meat-eaters, look well and have as good chances of prolonged life as those who 
follow less hazardous occupations. One reason, no doubt, is that instead of any 
attempt to remain under water for prolonged periods, their average stay below 
is somewhat under rather than over one minute. With prolonged intervals to 
recover breath, to rest and to sun themselves by the sides of the boats (working 
as they do by relays), their labour hours, as far as diving is concerned, extend 
only to the seven or six-and-a-ha^ hours from daylight to i p. m. 

The problem of how to obtain a sufficiency of properly trained divers, if 
the sea-harvest prospects of Ceylon and India for the next two years are to 
be realized, is a most serious one. I have already indicated that, what with 
the fishery now proceeding; a second to be undertaken in November of this 
year and a third in March-April of next year, Capt. Donnan estimates the 
removal from the Ceylon banks of not far from two hundred and fifty millions 
of oysters in twelve months. Large as this number is, it sinks into insignificance, 
when compared to the Indian estimate of' nine hwtdred millions on the banks off 
Tuticorin. That was the estimate about a year ago, and from the account 
given in the article we quote from the Madras Mail^ of the oysters 
lying over a foot deep on the banks, (the habit of this mollusk being 
to cling not merely to foreign substances but to each other in large 
aggregations) we suppose, no adverse influences of currents or suran have yet 
operated to add one more to the many disappointments endured by our Indian 
neighbours. The Ceylon banks, no doubt, owe much of their success to their 
specially sheltered position, the long, alligator-like island of Karaittivn contributing 
considerably to this result. In the compsurative quiet, the fresh water brought 
down by the rivers mixes with the salt water. We submit as a question - for 
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examination whether the lai^ admixture of fresh water with the sea over the 
Ceylon banks, may not have something to do with the exemption of our pearl 
oysters from the destruction which a minute, parasitical shell has so frequently 
inflicted on those on the Indian banks. When formerly writing on the subject 
J compared the mode of growth of the pest in question to that of the red spider 
on the leaves of plants. The leaves in the one case and the animals in the 
other are suffocated by the films of the parasite. Th^ suran is so little known 
on the Ceylon Banks that Sir Emerson Tennent did not even allude to it, and 
we are not aware of any reference to its existence in any reports on our local 
fisheries. But in regard to the Indian fisheries, its relation to the oysters is 
almost that which HemiUia veutatrix bears to coffee. If, however, Capt. Phipps 
is correct in the statement that if the young oysters can only get a year's start 
free of their enemy,* they are safe, it would seem that danger from this source 
is at an end as regards the five sqoar miles oysters described by the Madras 
Mail as being ready for fishing next year. The Hon. H. S. Thomas, of 
the Madras Civil Service, in his elaborate Report of 1884 on the Pearl and 
Chank Fisheries of India and Ceylon, states that the Suran (mis-spelt suram, 
sffaram wad ihooratfi^ is a Madiola, a name derived from its resemblance to a 
small measure or drinking vessel. There are 70 existing and 150 fossil species 
of this genus Myiilida, And then he quotes : — '* The Madtola are distinguished 
from the mussels by their habit of burrowing or spinning a nest, using stones, 
fragments of shells and the byssal threads" (Tryon's Conchology) "and this,'* 
he adds, "is the peculiarity with which we are practically concerned. Making 
by agguUnation» a regular blanket of triturated shells and sand, they seem to 
cover and smother the oyster with it. If they are found mixed with young 
oysters, less than one year old, the destruction of the whole bed of oysters in 
this way is reported to be the invariable result." He goes on to state the 
opinon of the divers that the age of the Madiola being four years while the 
oysters attain, or would attain, seven years, the dead Madtola putrify and poison 
the beds. But this is not credited by Captain Phipps^ or Mr. Thomas, who, on 
the contrary, believe that after the oysters get beyond* one year old, they are 
able to eat the spat of the Madiolcs as it falls. The Madiolar are also preyed 
upon by a "trigger fish,** BalisUs mites. 

The Madras Mail is greatly mistaken in supposing that chank fishing has 
been abandoned in Ceylon. The writer has probably been misled by the fact 
that fishiG^ for chanks (Tuihinella rapa) has been forbidden, and very properly 
so on the pearl banks* In the early part of this century, the chank fisheries 
of Ceylon were of very great importance, the shells being exported to India, 
in enormous quantities; And still the fishing of live chanks from the sea and 
of "dead chanks*' from deposits of mud goeti on to a much gseater ttxtentand 
value than the Madras Mail shews for .the southern Presidency. Referring to 
Ferguson's Directory we find, that in 1&84, the chank fishery of the north of ' 
the island realized not R25,ooo, as in the Madras Presidency^ but Ri74,762,«. 
thus : — From the mud in the shallow water of the channel between Jaffna and 
Elephant Pass, the shells dug out were 615,000 valued .at Ri 23,660. Of live 
shells fished the number is given at 1,179,000, valued at R5 1,102. But what 
with approaching great pearl fisheries in India and Ceylon the question is where 
are the divers to come from? In Ceylon the boatmen and divers now receive 
as their wages one-third of the oysters they bring on shore. But no inducement 
can create divers. Apart from the Persian Gulf and Red Sea, the Eastern 
Archipelago might yield help, in the severe competition which seems inevitable. 



PEARL FISHERY OF 1887. 

The Report of the Government Agent, Northern Province (Superintendent of the 

fisi^ry), to (he Hon. the Colonial Secret»y« dated Silavatturai, May i6th, 1887, statest— 

Tl^ l^&ks fished were tho Nortfam-MotaFagami about two and a quarter 
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miles in length and half a mile in breadth, and the North-East Cheval, about 
two miles in length and half a mile in breadth. 

The oysters on these banks were only three and a half years old, and it 
was estimated that they would yield fine fisheries in 1888 and in 1889, by 
which time they would have reached maturity. 

As the oysters were young, it was not considered necessary to inspect the 
banks in November last During the inspection of March, however, it was found 
that the oysters on the Motaragam bank and on the southern part of the West 
Cheval were dying out, and should, if possible, be fished at once. Captain 
Donnan estimated the number on the Northern Motaragem at 7,000,000.- 

Arrangements were accordingly made for fishing these oysters in the 
usual way, although it was late in the season to give notice of and commence 
a fishery. Intimation was given by telegram on March i8th and 19th to the 

Erincipal merchants and traders of South India, who |;enerally come to the 
sheries, and to the divers of Keelakarai and Tuticorin, that there would be 
a fishery. 

Notwithstanding the sudden and unexpected notice of a fishery, a sufficient 
number of merchants, traders, boatmen, and divers had arrived in Silavatturai 
by April 1st to admit of operations being commenced; and the fishing of the 
Northern Motaragam was accordingly commenced on the morning of April 2nd 
with 91 boats and about 700 divers, the number increasing in a few days to 116 
boats and about 1,000 divers. Fishing was carried on on this bank till April 9th. 

The sample raised from this bank proved to be a very indifferent one, and 
did not, in my opinion, fairly represent the quality of the oysters on the bank. 
It was valued at only Ri04'i55 equal to R9*87 the 1,000. 

From this, (the Northern Motaragam) 8,434,330 oysters were fished, of 
which the Government share (5,622,887) sold for R 103,664*83, at rates from R15 
to R35 per 1,000. 

The sample from the West Cheval turned out a very poor one indeed, and* 
was only valued at R 72*60, equal to R6'9i the 1,000. 

The sample from the North-East Cheval was, however, a comparatively 
fine one, valued at Ri44'i7ly equal to Rii*i4 the 1,000. 

Taking into consideration the superiority of the sample, the large number of 
oysters on the bank, the eagerness with which the fishing of the bank was 
looked forward to by the large number of merchants and traders in Silavatturai, 
and the fact that the bank could be more easily fished than the .West Cheval 
in the event of southerly winds setting in, as might be expected, so late as it 
was in the season, Captain Donnan and I deemed it advisable to fish the North « 
East instead of the West Cheval. 

Fishing was commenced on it on April nth and continued till the final 
stoppage of the fishing on May 7th. 

The total number of oysters .fished from it was 22,513,575, of which th« . 
Government share (15,009,050 oysters) realised R292,43074 at Ri4i to R35 
per 1,000. 

The total number of oysters fished from both banks was 30,947,905, of 
which the Government share (20,631,937) was sold for R396,095'57. Adding 
to this the proceeds sale of sample pearls of Motaragam and Cheval banks 
(R530'5o), the total receipts on account of the fishery was R396,626'07. The 
expenses of the fishery will be about R5o,ooo, leaving net proceeds R346,626'07. 

The attendance of merchants and traders at the fishery was very much 
larger than it was expected it would be. Many of the leading merchants and 
traders of Madras and Negapatam arrived in Silavatturai before fishing commenced, 
and in a few days .there were as many from all parts of Southern India as 
I have seen at any previous fishery. In addition to those who have generally 
come, there were on this occasion some pearl merchants from Bombay — Muham- 
medans. Banyans, Brahmins, and Jains — who had never been at a C^lon 
fishery before, many of whom had come to buy pearls and not oysters. One 



Digiti 



ized by Google 



892 OBTLOK PEABL SISHEBIBS. 

of them informed me that he had never come to a fishery before, because he 
had never heard or seen notice of one. 

I have annexed to the diary a list of the principal merchants who have 
attended the fishery,* and would beg to suggest that notices of any future 
fishery be sent to those of Bombay and Madras through the Agents of the 
Colony in Bombay and Madras. 

Almost all the divers came from Keelakarai and Tuticorin : the greater 
number were as usual, Muhammedans from Keelakarai. These men said that 
they had caulked up their boats at night, and got them ready as best they 
could immediately on receiving notice of a fishery, some of them came over 
and \^0Tked in large Paumben boats built upon the European model, instead 
of in the ordinary native boats. They all worked well to the last. 

The Paumben boats worked very well, having been able to beat in and 
out against an unfovourable wind much" better than the native boats. They are 
much larger, safer, and more comfortable for the divers when going out aud 
coming in, and when waiting on the bank during the night than the native 
boats, and their use should, in my opinion, be encouraged. I believe tb«re was 
at one time a prejudice against them, owing, it was said, to the difficulty 
experienced in paddling them when the wind failed. The divers and manducks 
managed, however, to make them go well through the water on this occasion. 

Many of the Tuticorin divers came over in large " Tuticorin cotton cargo 
boats,*' which, like the Paumben boats, worked well. These divers rendered 
very efficient service, having worked quite as well as the Muhammedan divers. 
"They left this with their Ixjats when the unfavourable weather set in at the 
end of April. 

There were at this fishery two Arab divers — one from the Persian Gulf, 
who had been working in Tuticorin for two years.. This man used a horn 
nose*clip, the first I have seen used by any diver on the Ceylon banks. He 
went down alongside the inspection vessel, and was carefully timed by Captain 
Donnan; he was under water one minute and forty-nine seconds. This man 
worked very well, raising 3,000 oysters sometimes in a day. 

The other Arab had an air-puinp and dress, with which he tried to -work 
one day in a boat by himself with his attendants; he raised, however, only 
1,500 oysters, whilst the ordinary divers were raising from 1,500 to 3,000; so 
he abandoned the dress and worked during the remainder of the fishery as an 
ordinary diver, finding it more profitable to do so. 

To the merchants and traders the results of the fishery have, I believe 
from what I can gather, been tolerably satisfactory, though some complain of loss. 
The- Bombay merchants, wlK) came merely to purchase pearls, expressed 
themselves, somewhat disappointed, owing the high prices at which pearls were 
selling, the prices having doubled as the fishery progressed. One Bombay 
trader said that he could get pearls cheaper in Bombay than at the fishery; 
that the demand for pearls in Bombay was for the. European market; that 
the best pearls were selected for the European market, and the rest sold in 
India. It was also said that there was a demand for pearls just now in China. 
Most of the merchants and traders who purchased and washed oysters have, 
I believe, from what I have heard, turned in their money with some profit, 
but not so much as they hoped for and looked for. It is stated that the 
Northern Mdtaragam oysters and the oysters of the first two days* fishing of 
the North- East Cheval Paar paid them well, but that they all lost something 
on the oysters of the subsequent fishing from the Cheval. 

There is no doubt that if the Motaragam ojrsters could have been left till 
next year they would have been very rich in pearl. The oysters of both the 
Motaragam and Cheval, it must be borne in mind, were only three and a half 
years old, and immature. The samples taken from them, though comparatively 

. * Not printed. 
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poor, were quite as good as could be fairly expected from oysters of that age. 
It is owing to the high prices at which pearls were selling after the fishery, 
commenced, that the prices of oysters at the Government sales rose so much 
above the valuation of the samples. 

At the close of the fishery the merchants said that the Motaragam oysten 
yielded more and finer pearls than the oysters of the Cheval. 

A peculiarity in the pearls of this year was the very large number of 
slate-coloured and brown pearls, commonly called " black pearls," amongst them. 

The divers, boatmen, and manducks have all done very well. 

To the people of the Mannar district, and I may say to the people of the 
Northern Province, but more especially to the people of the Musalai Pattu of the 
Mannar district, the fishery, unexpected as it was, has been a perfect godsend. 

It has afforded lucrative employment in many ways to a large number of 
cultivators whose crops have failed owing to the want of rain, to boat owners 
and petty traders, and to labourers from Jaffna and other places who have 
earned as much as a rupee a day at times for services rendered to the mer- 
chants in carrying and washing oysters. It has also afforded employment to 
a large number c? women and children in sifting sand for pearls. 

Had it not been for the fishery, it is very probable that Government 
would have been called on to provide relief works for the people of the 
Mannar district. 

The arrangements at Silavatturai for the fishery were carried on under 
the Superintendence of Marisalpillai Seemampillai Mutaliyar,' Adigar of Musalai, 
who deserves very great credit for the activity and zeal displayed by him in 
so pushing on the arrangements that no difficulty was experienced in com- 
mencing work on April ist. 

Silavatturai was healthy throughout the fishery, as may be seen from the 
report of Dr. Keyt annexed.* 

Sanitary measures were strictly enforced, and there was at all times a liberal 
use of disinfectants. The burning of coal tar as a disinfectant was much 
appreciated by the people, and application was made by some of the merchants 
that coal tar might be burnt near the private kottoos, so that the smoke 
might roll over them. 

The food supplies were abundant, the bazaars having been always well 
stocked with articles of diet suited to all classes at the nshcTy. 

The water-supply was good and abundant. Although owing to the failure 
of rain there was, I may say, no water in the two tanks — Muttusamy and 
Donnan*s tanks — at the commencement of the fishery, there was always a 
supply of good water from wells, twenty-seven in number, on the beach. Owing 
to the heavy squalls of rain which burst over the town in April, there was 
a fair supply of water in the tanks after the middle of April. 

With the exception of a quarrel regarding the price of oysters between 
some Moormen of Mannar and Moorish divers of Keelakarai, which ended in 
a fight, there was no disturbance or breach of peace during the* fishery, the 
people having been orderly and well-behaved. There was very little crime, 
and that only of a petty nature. 

A post office was, as usual, opened at Silavatturai during the fishery, but 
it was not found possible to run up a telegraph line in time for this fishery, 
as was done in iS8i; and a special night telegraph post was therefore 
established between Silavatturai and Mannar to suit the convenience of the 
merchants and traders. 

The Mannar Kachcheri and ^Courts were, as usual, removed to Silavatturai 
during the fishery, and were in 'charge of the Assistant Agent Mr. Boake. 

The medical staff consisted of Dr. Keyt, Colonial Surgeon of Jaffna, Mr. 
Strong, Medical Practitioner, and Mr. Moonyaiah, Health Officer. 

* Not printed. 
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The Sanitation of the town was entrusted, as in 1880 and 1S81, to Mr. 
Navaretnasinghe, Medical Practitioner, assisted by ten overseers and ninety 
scavengers. Dr. Keyt personally made health inspecjtions of the town and divers' 
quarters twice daily, and saw that sanitary measures were properly carried out. 

Officers for the several departments of the fishery were selected from all 
the departments in Jaffna and Mannar. 

Mr. Tocke, Forester, acted as kottoo superintendent. 

The police force on this occasion consisted of only five sergeants and thirty 
constables, all in charge of Sergeant Narayanasamy, No. 1,002 of the Jaffna - 
police. The sergeants and constables have all behaved very well, and have 
rendered very good service. There has not been a single case of default. 

The kotto establishment under Mr. Tocke had very hard work at times, 
owing to the large number of oysters brought in. On one occasion they were 
working for over forty-eight hours, with scarcely any intermission, much of the 
the time in heavy rain. 

A reference to the diary will show the services rendered by the Inspection - 
Department (of coxswains, boatmen, and engine driver and crew of the 3* S. 
" Active"), which was more especially under the immediate orders qf Captain 
Donnan. 

All have worked harmoniously, zealously, and well; and to all I am much 
indebted for cordial co-operation and assistance throughout the fishery. — I am, &c,, 

W. C. TwYNAM, Government Agent. 

THE PEARL FISHERIES. 
Address by Mr. A. M. Ferguson at the Conversazione of the Royal 
Asiatic Society, November 26, 1887. 
(From the Ceylon Observer, November 2&, iSSj,) 
Mr. Ferguson, after a few preliminary remarks, said: — However little in- 
terest there may be in what I may say, I am quite sure you will all be in- 
terested in this beautiful chart which Col. Clarke has had prepared at mv 
request at the Surveyor-General's Office, and which like everything that proceeds 
from that office does credit to it. Looking to this portion of the Gulf qf 
Mannar you will see at once the two great series of pearl banks. Here ar« 
the Ceylon ones extending from near the island of Mannar right away to 
Negombo. The really prolific and profitable banks the Cheval and Modaragajn 
pais are coloured -red. There are 19 banks on the Ceylon coast, and ^6 on 
the Indian, 85 altogether, but a large number of them, nearly the whole of 
the Indian ones, might be blotted out as far as real profit is concerned, and 
all the Ceylon ones except the two mentioned. Most of the oysters fished and 
most of the money that nas accrued therefrom to Government have come from 
those two banks. The draughtsman has not been able to show what is so 
very prominent in the Gulf of ManAar, and that is its series of currents. It 
is toyn with successive strata of currents, some on the surface and some at 
various submarine depths, and if you want to know the real cause why pearl 
fisheries in Ceylon have so often failed, and why as a rule they have failed 
in India, you will find it in the currents which come sweeping round from 
the Bay of Bengal, up the Ceylon shore, and then ruA with immense force 
against the Indian coast, carrying with them enormous masses of sand and mud 
to such an extent that we have ridges of some size on the Ceylon banks and 
others no less than twelve feet high on the Indian side. You have heard of 
many enemies of the pearl oyster. The "trigger fish" (a baltsUs) which is 
very irreverently called the *' old-woman " fish in Ceylon, and you have heard 
of rays or skates with hammer-like teeth, of chanks and other shells, and 
even sea ^nakes have b«en charged with eating the pearl oysters, which 
is utterly impossible. The real and the great enemy of the pearl oyster however, is 
mud carried on fierce sweeping currents. We are very ignorant, and we have 
much to learn of the laws which guide the life history of the pearl oyster 
from the time that it swims rapidly in* its larval stage until the stage when 
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it becomes tlie ihature oyster, yet we know that it depends upon certain cir- 
cumstances of currents, the currents meeting and counteracting each other, and 
so producing conditions favo&rable for the deposit of the spat on the banks, 
and then the shells being allowed by the continuance of favourable conditions 
to attain the age of pearl bearing and of maturity. Altogether the pearl oyster 
is an exceedingly interesting animal. The word ** oyster " although wrong 
scientifically, has yet been so long applied that we are perfectly safe in using 
it; for the creature is really so much like an oyster, though it belongs to 
the mussels from its possession of a byssus or beard by which it is able to 
anchor itself on masses of rock, and the conditions generally favourable for 
the pearl oyster are large pieces of coral and other rocks at the bottom of the 
sea at an average depth of seven fathoms. It is very interesting to see the 
instinct by which the oyster rises up as high as it can attain to and find 
support. It has a horror' of a sandy bed. The pearl oyster, if it finds itself 
deposited on saiid, has a foot with which it actually walks, and it makes as 
good a mse of its one foot as many human beings do of their two. It has, 
in truth, very remarkable powers of locomotion, enabling it to go in search 
of a fitting abode, if it finds the conditions where it has been deposited un- 
suitable. After finding a suitable place of location it throws out beautiful 
silk4ike filaments of great strength to form the byssus by which it anchors 
itself, and the foot is positively used as a hand to adjust the filaments and 
fix them on the rock to which the oyster desires to attach itself. The chief 
interest, of course, in connection with the pearl oyster, is its power of deposit- 
ing nacre. Any foreign substance getting into the mantle of the animal pro- 
ducing irritation is at once by a beautiful instinct coated with this nacreous 
mucus. The first operation of the oyster is to provide itself with a comfort- 
able and smooth abode. No lady ever paid more attention to the furnishing 
of her boudoir than the pearl oyster does in making an abode for itself and 
its interesting little family, which consists at one time of only 12,000,000 eggs! 
(Laughter.) No human being, of course, ever counted 12,000,000, but Dr. 
Kelaart computed that in an individual examined by him under the microscope: 
there were 12,000,000 of eggs, and seeing that the creature begins breeding 
#hen one year old and continues the process during the larger portion of its 
full existence you can, or rather you cannot imagine the millions and billioai^ 
of progeny that are produced and which float away on the sea and form food 
for multitudinous fishes. Of the millions upon millions of oysters that are • 
produced in the young stages only the smallest possible percentage ultimately 
settles on the rocks, and of these again only a very limited percentage 
conie to the pearl-bearing stage. In face of the great forces of nature that 
I have mentioned we are practically helpless, and all ideas of artificial culture 
are, of course, defeated. If we could place buoys in the sea, with great coir 
cables or mats floating in the water, and if we could possibly so anchor them 
that they would resist the force of the winds and currents, there is no question 
th^t the pearl oysters would fix themselves on such objects, and pearl fishing would 
then become a very different and more facile operation to what it now is. Be- 
sides directing your attention to this beautiful chart I would ask you to look at / 
this graphic sketch which I have had prepared for me by Mr. J. L. K. Van Dort 
of a diving boat and the scene at the pearl fishery. In the background there is the. 
guardship, one of those very fine schooners which the Ceylon Government provides 
for the bringing over of the immigrant coolies to whom Ceylon owes so much. 
With regard to the steam launch which figures in the animated scene I may 
say that that it is now the very effective representative of the old shark charmer. 
You have all read about the romance of the pearl fishery, and one of the chief 
and most interesting objects was a "charmer" who was employed to charm 
away the skarks so that they did not attack the divers. Mr. Twynam found 
that the last *' shark charmer" instead of being at the pearl fishery was a 
score of miles inland bidding for paddy rents, so he finally dispensed with the 
services of the shark charmer. The gua which used to be ^ed as a sigjoMi for 
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the boats going out to the banks and returning to the shore has also been 
dispensed with. The custom was expensive, and the storing of gunpowder was 
dangerous. The operations of the fishery proceed smoothly without the incant- 
ations of the snake charmer or the reports of the gun. The formation of the 
exterior portion of the pearl shell is curiously adapted to a useful purpose, so 
that it has been quaintly said of the pearl oyster that it carries its commis- 
sariat on its back. The construction of the exterior of the shell is such that the 
conditions are highly favourable for the growth of algse, which are the home 
of organisms, animal and vegetable, — infusoria and diatoms. The diatoms, minute 
vegetable particles, excel even the oyster in reproductivencss, for they multiply 
at the rate of 500,000,000 per month, — that is all. (Laughter.) Pearl oysters 
produce their own food, which is drawn to the mouth of the creature by a current 
it has the power of creating, and it is a question not so much of age as of 
abundant provision of food that regulates the size the oyster shall attain, and 
what pearl- bearing qualities it may have. It is a very difficult question indeed 
to decide the age of oysters, and many mistakes have inevitably been made- 
The Ceylon pearl oysters, in consequence of the superior conditions in regard 
to shelter and food, are of a much larger size than the Indian ones. They 
are altogether superior. Whatever precariousness there maybe about the fisheries 
of Ceylon they are much more profitable than the Indians ones, for the result 
for a series of years of fisheries shows that the pearl banks of Ceylon yield 
an average of R6o,ooo per annum to the revenue, while the In(Uan pearl 
fisheries yield only R5,ooo per annum, or one-twelfth of the Ceylon contribu- 
tion. Now, ladies and gentlemen, I can only just touch on the process of 
diving for shells, which is exceedingly interesting. The class of people who 
dive have been trained all their lives in chank fishing. They are all meat- 
eaters, either Mahomedans or Tamils. I saw not a single representative of the 
Sinhalese race at the Jubilee Pearl Fishery, and I do not suppose such a 
thing as a Sinhalese pearl diver exhists. It is a curious fact, but the divers 
are all, as I have said, Mahomedans or, so far as I know, Tamils, who are 
meat-eaters. They feed well, and they are consequently able to undergo great 
fatigue. I have seen it stated in books that the consequence of the lives they 
lead is that they are short-lived. Mr. Twynam and Captain Donnan are not 
of that opinion. You will have seen exaggerated statements in some public- 
ations about divers remaining under water four minutes and even six, I believe 
such a thing is impossible. In any case there must have been some abnor- 
mal conditions to enable any human being to abstain from breathing, and to 
endure the non-aeration of the blood for so long a period. In this last fishery 
Captain Donnan timed a diver to 109 seconds, the period in which the diver 
was under the water, and I should like to know if that has ever been exceeded. 
To see a human being go under water, and mark the time he stays there, 
though it is only less than a minute, it seems a perfect age. JNow about 
the sharks. I think it is pretty certain that in the whole course of the Ceylon 
fisheries only two human beings have fallen victims to these fierce fishes. The 
people jumping into and rising out of the water and the sound of many voices 
with all the noises of depositing the oyster in the boats, form great . pro- 
tection. It is also a curious fact, but it is one which all of us know who 
have been ahy time resident here, that a dark skinned person has a great 
many more chances in his favour against attack from a shark than a white 
skinned person. The Arab divers of the Persian Gulf are so well aware of 
this that they artificially blacken their bodies when they dive f of pearls. There 
is another very curious thing about the divers and. crews in the boats. Those 
of you who understand the science of ' nunabers may be interested to know that 
they seem to have adopted the decimal sys'tem. There is no reason why they 
should not have three sets of divers on one side and three on the other of the 
boat, but there are actually three sets on one side and only two on .the other 
— ten divers, ten boatmen, and three others, and I submit that it is quite probr 
able that th^ decimal system has been adopted for the facility of counting 
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and dividing. You all know that instead of one-quarter of the produce of the 
fishery it has recently been found necessary to allot to the divers, whose work 
is very hard indeed, one-third of the produce. It is a most interesting sight 
to see the fishing boats begin in the morning by dawn, and anything more 
beautiful and poetical you cannot imagine. Floating over a sea that previously 
was as silent as death, (the guard ship resembling "a painted ship upon a 
painted ocean,") you see them all rushing up, taking their stations, beginning 
the diving operations, and working away without intermission from dawn tiU 
half-past twelve or one o'clock. Then they come s^^eeping back again pass- 
ing close to the guard ship were the superintendent of the fishery stands and 
shouts out " Ettana chippei ? " (How many shells ?) and they answer, some 5,ocx>, 
some 7,000, or io,ocx>; others 15,000, and so on. The lower numbers elicit 
derisive groans, but if a man says 25,000 or 30,000 there are cheers. A diver 
has been known to collect 80 oysters at a haul, but 40 are nearer the average, 
and a couple of millions have been landed in a day. The boats make for the 
shore as fast as they can, each boat striving to be first, and the oysters are. 
divided into lots; the divers are allowed to take their portion of one- third of 
the shells at once and sell them, and by selling them m small quantities they 
are often able to get better prices than the Government share realizes. The 
prices they get generally, however, regulate largely the prices that will obtain 
at the public auction. And a curious and weird sight is the public auction ! 
Those I saw took place by lamp-light, Mr. Twynam sat at a table, and the 
buyers were ranged round. The .latter seemed to have combined in some agree- 
ment amongst themselves as to the prices, but generally their cupidity would 
get the better of all promises and they began to bid one against the other 
going up to higher and higher prices, much human nature being evinced. In 
my time in Ceylon, oysters have been sold, at from R8 to ;^i8 per 1,000. 
j^i8 was was given for oysters in the time of Sir Henry Ward and I do not 
know of any higher figure. 

Of the subjects noted for remark, we were compelled to omit many of the 
most interesting. We were not able, for instance, to refer to shells of the 
pearl oyster, chanks and corals which we had before us for illustration. There 
were shells, pure and simple, from the Jubilee Fishery, and by way of con- 
trast others when fully mature oysters were taken from the Cheval Par. These, 
latter were coated over by beautiful structures of coral of most varied design, 
and there can be no doubt that the coral insect, while in one respect the 
friend of the pearl shell, in providing blocks for the moUusks to affix them- 
selves to, are amongst their enemies by loading them with elaborated carbonate 
of lime, so abundant in the waters of the Gulf of Mannar, and in some 
cases hermetically sealing up the shelt and animal in a tomb of rock. For 
we saw specimens of shells so entombed at the scene of the late fishery. But 
we forgot our chief point, which, however, we urged on the Governor subse- 
quently, and that was, that, out of the large revenues likely to accrue from 
the great fisheries now apparently certain, an aquarium should be provided in 
connection with the Museum, by means of which the people pf Colombo and 
visitors would be enabled to follow all the stages in the life history of the 
pearl oyster. We think the Scotch Governor met the proposal in even a more 
liberal spirit than ever his Irish predecessor did the suj^gestion that Captain 
Donnan, who had laboured so hard to make pearl fisheries successful, ought to 
benefit by a share of the proceeds, Governor Gregory was equal to the occasion 
and generously conceded that Capt. Donnan was welcome to all the oysters 
he could dive for and bring up! Capt. Donnan*s advocate is understood not 
to have gone into ecstacies of gratitude, for, though it is true that one oyster 
may contain i^o pearls, yet 150 shells may be opened and not one pearl found I 
We meant specially to point out that, if artificial culture of the pearl oystef 
became possible, the intrinsic value of true pearls (which the imitations closely 
approach in beauty) would be most seriously diminished. But the great and 
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satisfactory fact to which we wish to draw attention is that provided a sufficien 
supply of boats and divers can be obtained there *is an almost certainty of 
l«ra;e and profitable fisheries on the Cheval and Modaragam Pars in 1888 and 
18^, while Capt. Donnan is said to have discovered a fresh bank stocked 
with oysters estimated at 50 millions which will afford a fishery in 1890! In 
the face of all this what pity can there be for the poor pessimists who tell 
us that the colony cannot afford to recommence railway extension I As to the 
apparently fabulous powers of reproduction of the pearl oysters, we may say 
that exaggeration is impQssible. Even deposited oysters, fairly grown have been 
found on the Indian banks, in successive strata superinposed to the height of 
a human being. This was in 1884 when the calculation was that there were 
five hundred thousands of millions, that Ss half a million a/ millions (!) of 
oysters on the Ipdian banks. How many millions remain for fishing we do not 
know, but we should think not fewer than a thousand millions; while we 
venture to anticipate Capt. Donnan's report by estimating the number available 
for fishing in Ceylon within the next three years at not less than 200 to 300 
millions. 



THE PEARL FISHERY, THE ANCIENT TANK REGION, AND THE 

RUINED CITIES OF CEYLON : AND HOW 

TO GET TO THEM. 

(From the Ceylon Obstrvery November 2g^ T8S7.) 

When the railway to Jaffna is constructed, with a branch from Anu- 
radhapura to Mannar, and another to .Trincomalee, a visit to the northern, 
north-central, and eastern regions of Ceylon will be so enormously facilitated 
that we may anticipate the ancient solitudes being stirred by the voices of 
crowds of toiirists, — tourists guided by an agent of the wOTld-renowned Cook 
of Leicester] But as this is a somewhat distant contingency, we must look to 
the management of the steamer which is to supersede the "Serendib" for 
arrangements which will enable even ladies to have a look at the pearl-fishing 
operations, in the early stages 

Before decay's effacing fingers 

Have touched the lines where beauty lingers 

of the nacre-secreting bivalves. Going by steamer to the pearl fishery, travellers 
could cross to Madawachchi, where the Central Road and the mail 
coach (a bullock coach as far as DambuUa), are met within easy distance of Anura- 
dhapura, — by the safe, if slow, means of a bullock cart. , Or, far better, if provi- 
sion for horse and gig cannot be made, the visitor to^ the pearl fishery could 
provide himself wim half-a-dozen coolies and three jinrikshas, one for him- 
self and two for his bedding and commissariat. He could thus cross the norths 
em end of the island from Mannar in the north-west to Trincomalee in the 
east; visiting tn route the great tanks, Anuradhapura and Minintal^, Sigsi,. 
Dambulla, and Polonnaruwa. At Trincomalee, the visitor from Colombo and othe^r 
parts of Ceylon, or the tourist from' distant parts, could by arirangement meet 
the steamer: Trincomalee (itself an ancient place) as weir as a grand port, Batti- 
caloa and Galle being well worth seeing en route to Colombo. We make our 
good friends, Messrs. John Walker & Co. a present of these crude ideas, on 
which we have no doubt they will improve. A private company can lay them- 
selves out to plan excursions and so attract passengers, after a fashion which 
Government could not possibly attempt. So much as to the opening up to the 
comparatively many of interesting scenes and strange regions, which are at pre- 
sent visited by only the very few. 

We may now glance at some of the many interesting details connected 
with the natural history of the pearl oyster and the details of the fishery, which 
time did*not permit of being even alluded to at the Conversazione on. Saturday 
evening. One of the most formidable enemies of the pearl oysters, next to cur- 
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rents laden with mud or sand, is a minute shell, a species of modhla ; a mussd, 
but with the strange habit of the individuals aggregating in a sort of blanket, 
into which minute fragments of coral, shells, &c. are embodied. We have alwa3rs 
compared this aggregation to the red spider on vegetation. Up to the age of 
one year the young oysters are in millions upon millions, destroyed by this 
$uran as the Tamils call it. If, however, the pearl oysters can only manage to 
survive beyond the critical period of one year, they turn the table on the 
modiola and, instead of allowing themselves to be smothered, they eat up their 
enemies, literally "feeding fat" their grudge against them. The species of 
halisteg called the '* trigger" or "old woman" fish is also supposed to destroy 
far more of the modiola than of the oyster spat. But the Hon. Mr. Thomas, of 
the Madras Civil Service, following an idea started by Capt. Phipps of the 
Indian Pearl Banks, has introduced an element of doubt in the question of what 
is pearl oyster spat, asserting and quoting British Museum authorities in favour 
of his opinion, that what has always been taken for oyster spat was not "the 
real Simon Pure," but the young of quite a different moUusk. The correctness 
even of a portion of the beautiful drawings, engraved in Tennent's Natural His- 
tory^ is impeached. Versus Phipps and Thomas of Madras and the scientists, 
those with fullest practical knowledge of the Ceylon fisheries, Mr. Twynam and 
Capt. Donnan, still hold the faith which old Master Attendant Steuart held and 
expressed. They state that, if the masses of spat they have hitherto regarded as 
embryonic pearl oysters are not that, they should like to see separately the gen- 
uine spat, and this they told us they had not seen up to the date of the Jubilee 
fishery. The scientists, as we have said, have sided with Mr. Thomas, amongst 
them Mr. Haly of our Ceylon Museum, but certainly a constructive should fol* 
low a destructive theory. ' That the pearl oysters produce spat in enormous 
quantities, and that masses of such spat go floating over the Gulf of Mannar, 
and, perhaps, beyond its bounds is certain. But it would appear that, simultaneously, 
masses of the mature shell of Avicula vexillum float about and get mixed up in 
every sense with the oyster spat, specimens of both being placed by Mr. Thomas 
in the British Museum. His reference to the Museum authorities led to another 
result, viz., that we ought no longer to call our small pearl oyster Avicvla 
{meUagrina) margaritifera that being the proper name of the large shells so ex- 
tensively fiShed off the coasts of Australia and which yield the mother-of-pearl, 
out of which so many ornamental and useful articles are manufactured, including 
, knife handles, buttons, papier mdche inlaying, &c. Our small oyster (3^ inches 
in diameter at its largest, instead of i foot and more) ought to be distinguished 
as Avicula {meleagrina) fucata. In each case the lovely lustre, white with just 
a suspicion of pink, is d\ie not to any pigment in the mucus secreted and cal- 
cified, but to the deposition of the nacre in films of almost inconceivable thinness, 
one over the other and with slight corrugations in the enamel to the interior of 
the shell and the pearl. Although fine pearls are occasionally found in the great 
avicuUe they are chiefly valuable for their shells, which are cut up', fashioned 
and polished by cunning workmen, into objects which rival gold and gems in 
beauty. Our small oyster is valuable not for its shells but for the gems it produces. 
The general opinion of scientists is that each pearl is formed over a nucleus of 
some minute irritating substances, on which nacre was originally laid to prevent 
inconvenience to the soft-fleshed animal. The nuclei have been recognized as 
grains of sand and diatoms, and Dr. Kelaart found on one occasion the eggs 
which had escaped from the creature's own ovary, coated with nacre and destined 
in time perhaps to assume the dimensions of valuable pearls. But in some pearls 
no foreign nucleus can be traced, and Captain Donnan has formed a strong opi- 
nion that the majority of pearls owe their origin to an instinct which leads the 
nacre secreting animal to utilize any excess of the carbonate of lime mucus in 
the formation of the separate beautiful spherical objects which are prized as 
the most chaste of "gems of purest ray serene.'* It seems probable too (and 
this fact, if it be a fact, is of great practical value as applied to fishtries, 
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C(»istituting an additional reason for not delaying a fishery for full maturity 
or even a close approach to it) that the oyster as it grows old (it is older 
at seven years than human beings are at seventy) actually absorbs ' the nacre 
of which pearls are formed. Pearls, therefore, can not only increase in size 
with years, but decrease as middle age is passing into the limit of life, so 
becommg "small by degrees and beautifully less." But there is much, nearly 
all, yet to learn regarding the laws (for laws there must be, however capri- 
cious existing circumstances and causes seem to us) which govern the formation,, 
growth or decay (if decay there is) of pearls; and apart from being an inter- 
esting popular object, a large and carefully stocked and well regulated aquarium, 
such as we hope to see in connection with the Museum, would enable careful 
observers to investigate and settle such curious questions. Questions involving 
results of much value, too, perhaps ; for we can see no reason why the. pearl 
oyster of Ceylon should not be compelled in a sufficiently spacious aquarium, 
filled with sea water well saturated with carbonate of lime, to coat with nacre 
foreign objects carefully introduced into their " mantles, " just as a mussel yields 
to the Chinese pearls and pearly objects of great beauty and variety. 

There is much more to be said about the pearl -yielding shell-fish in which 
we are all at present so deeply interested. But we must close for this occasion 
by pressing on the attention of the public and the Government of Ceylon the 
provisions in connection with our Museum of an aquarium worthy of the country 
most distinguished for the value of its fisheries and the beauty of its pearls. 
The results of such a provision might be not only interesting to the public and 
of scientific importance, but also of great economic value. Before the fishery of 
1888 has been long concluded, therefore, '^e hope to be able to watch the 
pearl oysters in their successive stages of life, walking up the sides of a great 
glass aquarium, or mooring themselves, each by its bysms, to blocks of coral or 
concrete, placed amidst the sea water; sea water constantly renewed and kept 
pure for the purpose. 



MADRAS JUBILEE RETROSPECTS. 

Pearl Fisheries. 

Near the southern extremity of the Presidency lies Tuticorin, on the Gulf 
of Mannar, in which is a Pearl Fishery, worked on the southern shores of the 
Gulf by the Government of Ceylon, and on the northern shores by the Govern- 
ment of Madras. It enriched the Kings of Ceylon in the days Marco Polo 
who has recorded many quaint legends on the subject. But considerable scientific 
progress has been made since Marco Polo's time in exact knowledge of the 
habits of the oyster. The earlier researches of 1857 were made at the instance 
of the Ceylon Government ; and those of 1884 were conducted under the orders 
of the- Madras Government. The nature of these researches is of a scientific 
character that comes hardly within the scope of these notes. It is enough that 
they have been endorsed as an advance by leading scientists in England, and 
that the practical result is that from an improved knowledge of the habits of 
the fish it may be hoped that the fishery will be improved. Already is there 
promise of a most extensive fishery in 1888 or 1889, for the pearl oysters in 
a healthy state cover an area of coral reef five miles long, and one and-a-half 
or two miles wide, and so thick are they that they are clustered together in 
some places one over another, knee deep, and show, by experiments made from 
600 to 700 oysters a square yard. 

Apart from studying the fish, attention has also been given to the mode 
of fishing. Hitherto pearl oysters have been brought up from the bottom of 
the sea by native divers in exactly the same way iii which they dived in the 
dajrs of Marco Polo. Descending with the aid of a large stone hitched to one 
toe, and without any diving dress, it is natural that in 8 or 9 fathoms of water 
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their stay at the bottom is usually less than a minute ; and the few pearl oysters 
hurriedly picked up are thrown into a small net attached to the diver. Less 
hurried and more thorough picking is to be expected of men who in European 
diving dress can stay down for hours together ; and experiments in this dir- 
ection are being made in view to ascertaining the best means of meeting most 
economically the many practical difficulties with which the position is surrounded, 
such as the prevention of the theft of pearls, the maintenance of order amongst 
the large numbers assembled at a fishery, the giving to each diver an indivi- 
dual stimulus to exertion by a system of payment by shares, and the provisioa 
of suitable boats and gear in sufficient numbers to complete the fishery within 
the short time in which the weather allows of its being conducted. 

The two last fisheries conducted by the Madras Government yielded In' i860 
R2,5o,276, and in 1861 Ri,29,oo3; while the Ceylon fisheries from i860 to 
1884 yielded an aggregate of R20,75,2ii. Madras in times past has thus been 
far behind Ceylon in the profitableness of her Pearl Fisheries. The primary 
reason for this lies, however, in the natural advantages of the Ceylon position, the 
pearl oysters preferring the southern side of the Gulf of Manaar on account 
of the lee side of the island of Ceylon being sheltered from the strong current 
which, sweeping down the Bay of Bengal, turns westwards round the ^ south 
of Ceylon, and then northwards into the Gulf of Manaar, impinging directly 
on the Madras side of that Gulf, while the Ceylon side is sheltered. 

But any deficiencies of Madras in pearl fishery revenue have been in a 
large measure recouped by her uniting with her pearl fisheries a fishery for 
the holy shell, called the Chank. It is the Turhinella pyrtim of naturalists. 
This fishery is not followed in Ceylon though the shell fish are very ' abundant 
there, but on the Madras side it has been developed from almost nothing to 
about R25,ooo a .year, and under present management is calculated to yield a 
steady annual revenue of about the same amount, as well as to be the training 
ground of the divers on whom the working of the Pearl Fisheries are dependent.— 
Madras Mail, 



HOW THEY MAKE PEARL BEADS. 



These are chiefly made in the department of the Seine, but a cheap and 
inferior quality known as German fish-pearls are manufactured in Saxony. 

The practice of making hollow glass beads and filling them with pearly 
varnish, was in vogue at an early period among the artists of Murano, but was 
prohibited by the Venetian Government, because it was considered either fraud- 
ulent or dangerous to health on account of the quicksilver used. The art was how- 
ever revived and improved by a French bead-maker named Jaquin, who used the 
scales of the small fresh-water bleak for making a pearly powder, which had all 
the lustre of the most beautiful pearls, and was named by him Essence d'OrUfit, 
He first made his beads of gypsum and covered them with the pearl-powder, but 
this did not answer, for the powder rubbed off the beads and adhered to the skin 
of the wearer. After this the beads were made of glass, covered inside with a 
solution of isinglas and the pearl essence, and filled with wax, which was bored 
through with a needle ; but various improvements have been made in the manu- 
factures since then. In 1834, a French artisan invented an opaline glass of a 
pearly colour/ very heavy and easily fusible, which gave the beads all the differ- 
ent weights and forms found among real pearls. They are now filled with gum 
instead of wax, by which means a highly transparent effect is produced, and the 
surface being deadened by the vapour of hydrofluoric acid, their appearance hardly 
differs from that of real pearls. 

Pearl beads are not made by drawing the glass out into tubes as described 
above, but are blown separately; one workman being able to blow as many as 6,000 
of the commoner quality in a day; but if they are required to be very beautiful, he 
51 
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can produce only i,2oo or 1,500, which he makes round, pear-shaped, oil-sbaped, 
or flat on one side as may be desired. 

The bleak, whose scales are employed to make the pearl-powder, is but four 
inches long; 4,000 fish yield a pound of scales, and these do not produce four 
ounces of the essence, which is preserved for use in a solution of sal-ammoniac. 
This is mixed with dissolved isinglass, and blown into each globule by means of 
a fine glass pipe, the pearls becoming more beautiful and more valuable, the larg'er 
the quantity of essence used. Some of the best imitations fetch really good prices. 

Selina Gave. 

-^Eastern Gazette of Fashions, 



PEARLS AND THEIR STORY. 



The instinct implanted in the human breast, more powerful than all 
others, is the love of admiration. The savage tatooes and barters his goods 
for beads and ostrich feathers. The Red -Indian, to be a nobleman, wears his 
escutcheon in his nose, and the ring that dangles there is the sign of his 
aristocracy. It is to create admiration of the fashionable lady, that the Parisian 
milliner brings all her resthetic genius to bear. Every realm of Nature has 
been ransacked — the bowels of the earth have been mined, and the caverns 
of the deep have been explored — but the pearl stands pre-eminent, for, from 
the oldest ages of antiquity, it has attracted attention, and has been used as 
a personal adornment of rare beauty. Even the Poet uses it for a happy 
figure, for does not Dryden sing: — 

** Errors, like straws, upon the surface flow 
He who would search for pearls^ must dive below.** 

It is strange there exists but one single work in English language devoted 
to the Pearl, its home, its history, its peculiarities,, price, and various uses. 

The Literary world, as well as the Scientific world, have recognized, in 
Pearhy the emblenvs most fitted to represent surpassing purity. Eveo in religion, 
no matter in what caste or creed, there has existed in Sacred Literature, 4nd 
still exists, a venerable sigoificance in allusions to pearls. 

In the Pentateuch, we meet the word Bdellium which is derived from 
the Hebrew word Bedoloch^ a product of Uavilah. Gesnius, folk)wing Bochart, 
concurs in rendering this to mean nought but the Pearl. In the New Testament 
we have presented to us, in the sublime Apocalyptic Vision, the City " whose 
iiuelve ^tUfS w.re fwehe Fear/s." 

In a very early period, one belief existed, to wit, that Pearls wece formed 
from drops of rain falling into the open oyster shell. It was this idea which 
was borrowed by Tom Moore — who stole the figure for his poem, entitled 
" /-VW ci«</ the Pearl,' The opening lines run thus: — 

" And precious the tear, as the rain from the sky, 
Which turns into Peart, as it falls in the sea." 

Marbodus has also sung of them, as " Spoils of Neptune, the Indian Ocean 
boasts," and also adds : — 

** The sea-born shell conceals the itnio round. 
Called by that name, as always single found. 
One in one shell, for ne'er a larger race 
Within their pearly walls, the valves embrace." 

Th^re are many ancient ideas regarding the orifsn and virtues of Pearls. 
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Robert Herrick writes j— 

''Some asked how pearis did grow, and where, 
Then spake I to my girl 
To part her Hps and showed them there 
Thequarelets of P<rflr/." 
Burton contributes a couplet 

** Pearls . and gems of lustre bright, 
All sleep beneath the wave." 
/TiTxvaifj, with poetic pen, has contributed towards this gem the following four 
lines : — 

" What hid'st thou in thy treasure-caves and cells 
Thou hollow sounding and mysterious main ? 
Pale glistening Pearls, and rainbow-colored shells, 
Bright things did gleam unrecked of and in vain." 
Sbakespeae, of course, is not behind hand. In Richard III, Act I, Scene 
4, we hear him laud them thus : — 

"Heaps of Pearls 
Inestimable stones, unvalued jewels 
All scattered in the bottom of the sea." 
An American Poet, James Percival, from across the Atlantic, sends us 
two lines : — 

** The floor is of sand, like the mountains drift 
And the Pearl sYkdXX spangle in the flinty shore." 
Our Poet- Laureate in his "Merlin and Viyian" pays the latest tribute 
of praise to pearls, and with this quotation we will drop the poetic side of its History. 
'* The fair pearl-necklace of the Queen 
That burst in dancing and the pearls were spilt. 
Some lost, some stolen, some as relics kept, 
But never more the same two sister pearls 
Ran down the silken thread to kiss each other 
On her white neck." 
Thus much for this gem as it figures in the Poetry of our Literature. 
The Pearl has its hahitat in various seas. We have English, American, 
Chinese, Persian, Ceylon and Australian Pearls. 

Though white is the general color. of the Pearl', we have the Black pearls 
of Mexico, the Parti-colored Black and White Pearl of Alexandria, and the 
Pink Pearls, referred to by Pliny, of the Adriatic. These last are found ia 
little shell -fishes, myce. 

Among the " Famous Pearls of Aniiquity^ are : — 
Cleopatra Pearls— Circa B, C. 30. of Egypt. 
The pearls of the wif^, of Caligula— Laulia Paulina— B. C. 50. 
The "PUny Pearl" A. D. 50. 
" Sir Thomas Gresham's Pearl " 1560 A. D. 
Rudolph Pearls 1609 A. I). 
Youssoup Pearl 1620 A. D, 
The Shah Pearls 1633—16^5 A. P. 
Arungzeeb Pearls 1650 A. D. 
The Conway Pearls 1622 A. D. 
La Perigrina Pearls 1830 A. D. 
The "Hope" Pearls— 1839 A. D. 
The Russian Pearls— i84o A. D. 
The Paris Pearls— 1878 A^ D. 
The largest known Pearl is. one of irregular shape in ^Mr. Beresford Hope's 
Collection at the South Kensington Museum. This magnificent Pearl weighs 
3 oz., has a circumference of 4^ inches, and it is surmounted by an enamelled 
and iewelled gold crown, forming a pendant of great value.— Charles.— iifo</rtfj 
StanSfard. 
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CEYLON P EAEL PISHBEIES 

Past Fisheries. 

The following tables give a complete r^8otn6 of the reTenue receipts irom^ 
Pearl Fisheries within the British era. BeUeea 1796 and 1837 we make use of a* 
statement shewing the revenue and expenditure only: from 1838 onwards, fuller 
details are given. We retain the old carrency of £. s. d., although the 
**£" is really one of ten rupees all through:— 

(Statement of Revenue and Expenditure from 1796 to 1837 » compiled by the 
late Mr. J. L. Siebel, Chief Clerk of the Colonial Secretary's Office, for the 
information of Sir Henry Ward.) 



Years, Receipts, EacpendUure, 


Years, 


Receipts, Expenditure, 


1796 ...£60000 — 


1825) 


( ... 300 


1797 ...110000 — 


1826} 


... No Fishery \ ... 669 


1798 ...140000 — 


1827) 


{ ... 768 


1799 ... 32063 4 6 ...7188 18 


1828 


...30523 7 5J ...1661 2 2 


1801 ... 15022 13 8 ...2200 16 


1829 • 


...38273 14 4 ...1166 1 


1803 ... 16315 7 6 ...1057 17 6 


1830 


...22256 9 OJ ... 926 10 


1804 ... 77020 3 10 ...2347 9 


1831 


...293t36 11 8i ...1204 11 


1806 ... 41284 5 8 ...1339 12 1 


1832 


... 4581 d ...1100 19 6J 


J808 ... 84267 14 8 ...1963 12 10 


1833 


...32089 10 11 ...7550 13 4 


1809 ... 27246 7 8 ... 665 12 


1834 


...No Fishery. ... 449 


1814 ...105187 12 6 ...3634 6 


1835 


...40346 9 ...5586 2 6J 


1815 ... 584 4 9 ... 159 


183^ 


...25816 3 Hi ...5826 4 5 


1816 ... 926 11 2 ... 550 6 


1837 


...10631 4 9f ...2873 19 5 


1820 ... .3040 19 6 ... 483 

1823) xr^pi.!,,,^ 5 300 
jg24{... No Fishery 300 






. 


Total £946,803 8 3| 51,762 6 8i 


The following return U taken from Capt. Stcuart's Account of the Pearl 


Fisheries, and, although chiefly civen in d Indian currency, it makes up a 


total somewhat different from the foregoing : — 
Year, Jieceipts, 




Expenditure, 


1796 ... Porto Nova Pagodas 98,926 


12 


31 ... 5,203 4 52 


1797 ... do. do. 330,620 


4 


74 ... 1,918 3 15 


1798 ... do. do. 380,748 


28 


6 ... 12,729 17 57 


1799 ... Star Pagodas 94,254 


16 


62 ... 32,068 25 5 


1801 ... do. do. 37,656 


31 


1 ... 5,501 44 2 


1803a... Porto Nova Pagodas 43,469 


29 


3 ... ^,821 15 


1804 ... do. do. 190,144 


27 


... 5,796 12 


1806 ... Rix DolUrs 386,997 


10 


2 ... 12,516 6 


1808 ... Porto Nova Pagodas 242,086 


48' 


5,Q43 45 
... 1,759 .41 40 


1809 .. do. do. 73.173 


37 


1814 ... Bix Dollars 1,2K)2,052 


6 


1 ... 41,443 1 3 


1815« ... do. 4,858 





?l Net proceeds (not given) 
1 ... 43,275 11 2J 


1816 ... do. 47,361 


10 


1820 ;.. do. 34,753 


9 


0' ... 6,520 2 2 


1828 ... Madras Rupees 327,550 


12 


2i ... 15.594 10 14 


1829 .. do. 407,570 


12 


... 10.304 15 7 


1830 ... do. 251,915 





.... 8,224 7 3f 


1831 ... do. 328,768 


.0 


... 11,293. 14 5J 


18326 £4,681 





... £7U. 1 7i 


1833 ;632,059 


10 


11 ... £7,016 11 


1839 ... £40,346 





9 ,.. £2,099 
Hi ... £2,280 8 IJ 
n ... £1,233 9 H 


1830 £25.816' 

1837 £10,631 


3 


4 


Capt. Steuart makes the total net revenue from 1796 to 1837 incluaiTe 


£52^621 Us. 2|d., against £585,000 mm 


x>jxb 


mg to Mr. Siebel's Statement 
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, No; of 


' 


Afwage 






No. of 


Year. 


Oysters 
Fished. 


Sold for 
Govt. 


mteper 
1,000. 


Total Re- 
venue. 


Expenditure. 


Pishing 
Bays, 


1888 to 1854 


No rejfnlar 




£ s. d. 


£ 8. d. 


£ B. d. 






Fishery 


••• . . «•••.••• 


•••••••«• ••• • • 


2,006 


8,639 


i 


1855 


6,W3,762 


6,061,818 


2 3 3 


10,922 1 


2,632 




1856 


So Fishery 
32,458,063 






20,363 6 6 


905 11 7 
4,428 




1857 


"W,380,35b 


'"o'Vsj 


I 23 


1858 


16,484,861 


12,353.049 


1 19 


24,120 2 


4,741 16 2i 


18 


1859 


4,191,465 


3,143,402 


6 3 9 


48,215 18 10 


4,830 10 


18 


• 1860 


3,644,994 


2,743,467 


12 17 10 


36,681 12 4 


3,828 


14 


1861 


No Fisher\' 


•*,••• ••••••»»• 


..... , 


t«* 


1,297 13 


••• 


1862 


Do 


,„,, ,,„ 


•** .«. ••• It. • . 


'••• 


2,476 8 


^^ 


18G3 


11,695,794 


8,779,414 


5 16 


61.017 17 6 


.5,019 


22 


From "^ 








- { 


11,415 3 9c 




1864 to 


No Fishery 


It. 


.<. 


•ta 




1869 , 








5,188 11 Ad 




1870 ' 
1871 








t| 


1,666 12 2|e 










J 


759 9 dc 




1872 
1878 , 


Ho 


... 


*■• 


... i 


523 Oc 


',, 






, 


( 


2,208 6 9c 




1874 


1,699,669 


1,276,70« 7 18 


10,119 18 


2,852 7 5 




1876 


... 


••• 


... 


.** 


793 12 8 


15 


1876 


No Fishery 


... 


,»• 


... 


1,012 5 




1877 


6,840,72Oe 


5,137,290 


3 18 8& 


18,95> 2 


4,889 4 U 
4,46tf 14 81^ 
4A81 7 9 


80 


1878 
1879 


No Fishery 
7,645,901 


4,127,165 
25.927,289 


1 "9 2 


.99,424 18 8 


12 


1880 


36,288,466 


16 4 


20,000 


8,668 2 7 


88 


1881 


27*388,698 


^ 18,225,781 


3 5 8 


59,868 16 


8,500 


47 


18^ 


No 


Fishery. 


— 


.» 


884 




1883 


No 


Fishery. 


— 


— 





... 


1884 


1,794,028 


1,262,686 


2 12 8i 


3,321 15 8 


733 11 6i 


40 


1885 


No 


Fishery. 


— 


1,000 4 ^ " 


w 


1886 


No 


Fishery. 
20,631,937 


■ — 


1,061 16 0, — 


.. 


1887 


30,947,906 


1 18 4t 


89,609 11 11 


4,609 11 li^ 


2Si 


Total 


166,728,714 


138,639,202 


2 16^ 3 


356,6te 8 9 


98,156 1 9i 





a This was off Chilaw fished in April and Novenaber. 

h Off Karelivn c lospections, &c, <2 Naturalist, e Sample 10,000. 

/A Saihng vessel was voted this year for the protection of the Pearl Banks, but it 
has not been bought yet; a new boiler was purchased lor the steam launch. 

g Eluded in this amount, are the proceeds of a number of pearls letuned by 
Government after the Fishery and sold by the Treasurer, which realized ^,855-5-6, 
dedufitang tik expense, oonumsaion, &c 

A Estimate. » 20 full, a nd 6 partial, flahingdigw, 

Ox7B Fbabl FiBHBRT.^We have now received, through the oourtesy of 
Mr. Twynam, Goyemment Agent Northern Province and Superintendent of the 
Peiirl Fisbery, a correct manuscript statement of the results of our late 
Fishery prepared from the official records. This statement we carefully 
reutoduce as follows: — 
*^ THE 01 



Date. 
AprU2 

»i 

M 



ON PEABL 


FISHERY 


OF 1887. 


No. of 


Sold for 


Average 


Oysters 

Fished. 


Govt. 


rata per 
1,000 


1,263,540 


842,360 


B21*69 


1,396,763 


931,169 


.15-00 


1,282,475 


854,986 


17-66 


1,020,810 


680,540 


19-68 . 


864,677 


669,785 


i8Kn 



Bevenua. 

B18,277 94 

18,967 54 

15,087 60 

1^394 80 

If 4i70 «3 
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:D»«e. 

April 7 
" 9 

" 18 

«26 



No. of 

^sters 

pfshed. 

821,483 

937,177 

857,415 

1,897,515 

1,347,448 

1,452,787 

1,716.800 

2,300,168 



»Qldfor 
Govt. 

547,655 

624,785 

571,610 

1,265,010 



1,984,573 
1,751,267 
1,618,530 
1,619,798 
75,555 
1,785,750 
1,809,945 
486,427 



May 



6 



26,490 
166,313 
TO,922 



968,525 
1,144,400 
1,533,445 
1,595,135 
1,309,715 
1,167,505 
1,079,020 
1,079,805 

60,870 

1,190,500 

1,206,680 

324,285 

15,260 

17,660 
110,875 

52.616 



Average 
nteper 
LOOO 
18-01 
19-08 
19-01 
20^49 
19-65 
20*11 
21-46 
24-20 
14-95 
16-38 
21*74 
20*75 
2017 
20-90 
19-41 
1614 
17.00 
18-00 
29 40 
1700 
18-00 



Bevenue. 

9,063 Q2 

11,925 02 

10,888 09 

25,925 21 

17,654 75 

19,486 26 

24,566 80 

87,128 46 

23,854 60 

21,455 80 

25,391 60 

22,400 40 

21,786 00 

1,053 69 

23,114 00 

19,479 49 

5,512 85 

274 68 

519i 80' 

1,885 88 

947 07 



30,947,905 20,631,937 1919 lt.396,095 57 

Proceeds sale of sampte pear ls 530 5Q 

Grand Total B396,626 07 
The gross result of the Fishevy- was thevefore very nearly lour laklis of impees 
while after defraying- all expenses the general reveiftus has d<MA)Cless profited 
bv as mnob as B350,000. This oompares well with the average of Pearl 
Fisheries in Sir Henry Ward's, or sincse his time. This may be jndged 
from the full statistical r^sum^ of the results of Oeylon Pearl Fisheries in 
the British era, which we give on page 542. It will be seen that although 
the total of oysters fished and sold for Government this year was oonsideraMy 
higher than at the Fishery of 1881, yet the pearls were so much better 
then — the oysters being probably older-^that the net laeuU was 11510,000 
against the B350,000 just realized. In 1863, the net revenue was B460,000 
from less than one-third the number of oysters sold this yeai, and in 1^60 
nearly as much moDey was got as in 1887, from only 2|: millions of oysters 
against 20 millions this year! 



CAPTAIN DONNAN'S OFFICIAL REPORT OF 

THE RECENT INSPECTION. 
Colonial Secretary's Office, Colombo, 7th Dec. 1S&7*. 

To the Editor " Ceylou Observer,** 

Sir, — I am directed to transmit to you a copy of a report by Captain Dcdinan 
of the result of his recent inspection of the pearl banlcs jo& Arippu and the. 
island of Karaitivu.— I am sir, your obedient servant, A. M« Ashmqre, 
for Colonial Secretary^ 

Master Attendant's Office, Colombo, 1st Dec. i387. - 
Ile(£ittt InsfecUm of Ptaxt Banks 
The Hon. the Colonial Secretary. 

Sir,'^! have the honour to report my return to Colombo on the 30th 
November from an inspection of some of the pearl ^oyster beds ofi" Arippu, 
juid the- isUitd ef KankwiL ^"^ 
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2. The chief object of the inspection was to examine the beds of oysters 
on the Cheval Par, and to lift from them and wash a sample of oysters, 
in order to test their value and publish a notice of the intended fishery dur- 
ing the next N. £. monsoon ; but some other banks besides (he Cheval 
were examined, viz. the part of. the Periya Par which was hshed in 1879, 
the Periya and Parkarai, the Vankalai Par, and the Motarakam iPar off Arippu, 
and th» Karaitivu Par and Muttuvaralu Par off the island of Karaitivu. 

3. The Cheval Par was found to contain extensive beds of oysters of four 
years, or four years and three months old, both on the east and west sides of it. In all 
an area of about 21,746,745 superficial yards, containing about 164,429^684 
oysters. I sub-divided the east side into three parts, north, south, and centre ; 
and the west side into two parts, north and south, as the oysters on the centre 
part of the east side and north part of the west side seemed to be smaller 
than on the other parts, but the sample lifted from the north part of the 
west side proved the most valuable of all. 

• 4. The north part of the east side of Cheval which was partially fished in 
April last was found to have an area of oysters of about 2,770,438 superficial, 
yards, containing about 17,315,225 oysters. The oysters on it averaged 25 to 
a dive, and 6 per cent of dead shells were found. From this part of the 
bank a sample of 12^053 oysters was washed. The yield of pearls weighed 
8 kalangies and 16 i2-i6ths manjadies, valued at R218, which gives a value 
of R 1 8*09 and 14*52 manjadies of pearls per thousand oysters. 

5. The south part of east side of Cheval was found to have an area of 
oysters of about 4,882,500 superficial yards, containing about 35,398,025 oysters. 
The oysters on it averaged 29 to a dive, and 4 per cent of dead shells were found. 
From this part of the bank a sample of 12,060 oysters was washed. The yield 
of pearls weighed 7 Kalangies and 13 6-1 6ths manjadies valued at R172, which 
gives a value of Ri4'27 and 12*60 manjadies of pearls per thousand oysters. 

6. The centre part of east side of Cheval was found to have an area of 
oysters of about 5,382,938 superficial yards, containing about 64,595,232 oysters. 
The oysters on it averaged 48 to a dive, and only f per cent of dead shells 
were found; From this part of the bank a sample of 12,016 oysters was 
washed. The yield of pearls weighed 3 kalangies and 17 manjadies valued at 
R 78*25, which gives a value of R6*5i aud 6*41 manjadies of pearls per thou- 
sand oysters. This sample gave the smallest yield of pearls and least value 
of all the samples lifted. 

7. The north part of west side of Cheval was found to have an area of 
oysters of about 4*383,875 superficial yards, containing about 21,919,360 oysters. 
The oysters on it averaged 20 to a dive, and 3 per cent of dead shells were 
found. From this part of the bank a sample of 12,180 oysters was washed. 

The yield of pearls weighed 8 kalangies and 19 i5-i6ths manjadies, valued 
at R225, which gives a value of R 18*45 ^^<^ H'4S manjadies of pearls per 
thousand oysters. 

8. The south part of west side of Cheval was found to have an area of oysters 
of about 4,326,994 superficial yards, containing about 25,201,842 oysters. The 
oysters on it averaged 24 to a dive, and 3 • per cent of dead shells were found. 
From this part of the bank a sample of 12,110 oysters was washed. The yield 
of pearls weighed 8 kalangies and 13 7-i6ths manjadies, valued at R212, which 
gives a value of R 17*50, and 14*12 manjadies of pearls per thousand oysters. 

9. Ihe small produce of pearls and low valuation of the sample lifted 
from the central part of the east side of Cheval proves that the oysters on it 
are not yet sufficiently matured for fishing, and when I met Mr. Twynam 
at Silavatturai we both agreed to recommend that portion of the bank being 
kept for fishing in March 1889. Although the oysters on the other parts of the 
Cheval are not of full age they are sufficiently advanced to afford a profit- 
able fishery next season, and excluding the estimated number of oysteis on 
the central part of the east side of Cheval there remains on the other parts 
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an estimated number of 99«S34}453 of oysters, havii^ an average value of 
R 17*08 per thousand, and that number is considerably more than it is likely 
to be possible to fish in one season under the most favourable circumstances. 

10. On the Motarakam, Par which was fished last April, I found about 
3,906,250 oy^rs still remaining which are available for fishing-* next season 
.should an opportunity of doing so occur. 

I !• On the Periya Par Karai and Vankalu Par I found a small patch jof oysters 
about two years old, but they were not sufficiently numerous to become of any value. 

12. On the Karaitivu Par I found a small bed of three years old oysters 
containing about i,6o$,465 oysters averaging 15 to a dive. 

13. On the Muttuvaratu Par which lies about six miles to the north-west 
of Dutch Bay, I found a splendid bank of three years old oysters, having an 
area of about 7,320,600 superficial yards, containing about 49,414,050 oysters, 
averaging 27 to a dive. The 03rsters were firm on very suitable rocky 
ground. I have great hope of this bank affording a handsome fishery in 1890, 
althou^ there is no record of its having ever yielded a fishery. 

14. On the west side of the Cheval the old oysters on nearly every part 
of it were covered with young oysters about three months old, attached to 
them so thickly that on several oysters I counted from 60 to 125 young 
ones. These young oysters will cause some extra labour to the men in the 
diving boats during the next fishery, as it will be necessary to have them 
pulled of the old oysters as they are brouorht up and thrown overboard again, 
and this will no doubt cause the destruction of an immense number of them. 
Similar young oysters were found thickly spread over the Periya Par fishing 
ground of 1879. — I am, &c., 

(Signed) J. Don nan. 

Inspector, Pearl Banks. 
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(From the *♦ Ceylon Observer,** Januarf^ llth, 1887.) 
DiscovKRY or A Large Alexandrite. — Galle, loth January-— From 
Weligama comes the news that a Moorish priest (Mowlana) has found an Alex- 
andrite weighing 1,876 carats, for which he has declined an offer of Rio,ooo. 
It is his intention to cut the stone into suitable sizes. . 

THE CEYLON ALEXANDRITE. 
{From the ** Ceylon Observer," January llth, 1888.) 

The large alexandrite you refer to was sold for Rio,25o, the purchasers 
being three Moorish gem merchants of Galle. When Sir Arthur Gordon was 
last here, he expressed a wish to see the stone ; but it had then been cut into 
three pieces. Mr. A. L. M, Wil Cassim, the Shroff Mudaliyar of the Kachcheri, 
accompanierd by one of the shareholders, waited on His Excellency at Plaisance 
(the Government Agent's residence) and exhibited the gem. The Alexandrite, 
however, failed to attract the attention which its owners expected it would do, 
as the cutting and polishing processes, which contribute in a great measure to 
display the remarkable properties of the gem, had not been completed. Sub- 
sequently the stone was cut in pieces to suit the requirements 4>f customers and 
exported to Europe for sale. 

It is about 15 years ago since the Ceylon alexandrite first attracted notice 
in London and created a demand for it, which the Moorish gem merchants of 
Galle did not fail to take advantage of. Previous to that, the dealers were 
quite ignorant of the value of the stone or of its peculiar properties (dark green, 
which is changed to a ruby color when exposed to artificial light), and it was 
no uncommon circumstance for them to burn the stone and try to palm it off 
on passengers by the steamers. It was always considered a very superior specimen 
of tourmaline, until one of the native merchants, more enterprising than the 
rest, consigned a parcel to London, invoicing the contents as ** green sapphires." 
The sale of this lot at £2 los a carat opened the eyes of the 'cute dealers 
down south, as somehow the secret leaked out and there was quite a rush for 
the article. Subsequently much higher prices were realized as the demand for 
alexandrites steadily increased. Hitherto, the largest find has been in the Weli- 
gama district, the Moorish priest (or Mowlana) owning the richest pits. 



A SINHALESE, MR. DE SILVA, AND SOUTH AUSTRALIAN 
RUBY MINES. 

To the Editor ''Ceylon Observer'' 

Gawler Plaoe, Adelaide, 16th Deo. 1887. 

Db4b Sib, — ^By this mail I send you an Adelaide paper in which you will notion 
we have a Sinhalese named DeSilva here, taking an aotive part in connection 
with the ruby mines lately discovered at Mount Pleasant. 

It appears he came from Pprt Darwin only a few months since to push the sale 
of Ceylon and Indian fancy goods, but not succeeding so well as he expected, he 
turned his attention to mining and has invested in a considerable number of 
shares. He is also supplying Sinhalese for the working of mines, but it remains to 
be seen how the Sinhalese will get on with European labourers.— Yours faithfully, 

A. M. DBUMMOND. 



[We append the extract referred to, and some others. — Compilers.] 

On Thursday, December 10th, a party of seven gentlemen from Adelaide, in- 
cluding Mr. W. H. Stevenson (of Messrs. Stevenson Bros.), the secretary of the 
company (Mr. A. J. Barnes), and Mr. If . Y. De Silva (from Ceylon, precious stone 

5« 
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Tnerchant an^ expert) paid a visit of inspection to the claim owned by the TJna 
Ruby Company, near Mount Pleasant. On arrival Mr. De Silva, by meana of 
testing, advised the men at work where to try and wash for rubies. In doing 
so the wash dirt was found to contain several rubies and ruby garnets, also i*ii 
amethyst and a white sapphire. The Sinhalese expressed himself as highly 
pleaaed wiih the richness of the company's porperty. The pHrty returned on 
Friday, bringing home some excellent samples of the precious stones. Since 
their return Mr. De Silva has sent the following report to the secretary:—" Hav- 
ing visited and examined the Una Buby claim at Mount Pleasant, I beg to 
report that I searched for rubies and other precious htones. From thrse or 
four dishes of the surface soil, I obtained a large number of rubies (including 
the orienial), garnets, an amethyst, and a white sapphire. These being so readily 
•btained from the surface, I am certain of the existence of large rubies and variona 
precious stones further down, which will be obtained by sinking. The indications 
in all parts of the claim are much richer in precious stones than the gem mines 
of Ceylon, in which I was engaged for seven years." The directors, believing m 
the richness of the property, have two gem miners from the gem mines of 
Ceylon to assist in working for precious stones, who proceed to the cairn at once. 
In another column appears the prospectus of the Excelsior Ruby Company. This 
company is being formed to work mineral claim N«>. 11,278, situated near Mount 
Pleasant, and to prosecute a search for rubies, precious stones, and minerals. The 
capital is to be £30,000 in 30,000 shares of £1 each. It is stated in the advertise- 
ment that half tho shares have been applied for. 

(from t?ie Prospectus.) 

Owing to the sigual success which has followed the floating of tbo Una Kuby 
Company (Limited,) whose claim has been so highly reported up<:>n by Mr. M. T. 
De Silya, precious stone expert from Ceylon, the proprietors of this claim hare great 
faith in submitting it to the general public as a limited company. — 

It is intended to purchase from the present proprietors the Claim No. 11,2^8, 
situated near Mount Pleasant, and within 20 chains ot the Una Company's Property, 
to search for rubies, precious stones, and minerals, severrtl of which have been 
obtained from this claim during the past week, of which maiy are pronounced by 
Mr. De Silva to be pure rubies, which maybe seen at No. 10 Watjrhouse Chambers, 
Adelaide. Mr. De Silva in a report upon this property says he is certain of the 
existence ot rubies and other precious stones fnm the indications and wash dirt ob- 
tained by him, the surface indications being much richer than the gem mines of 
Ceylon, in which he was eni;aged lor seven years. 

In consequence of the numerous precious stones that are likely to be obtained from 
this and thft adjoining claims, Mr. De Silva has decided upon bringing out a "lapidary" 
from Singapore to dress the stones for the market, who will arrive in the course 
of a week or two, and he has also agreed to bring out gem miners to work the 
property (if required.) 

Th<' cltiinri wbi<;h has been surveyed contains aboat 00 acres, and has two gullies 
or watercourfies, from which the precious stones are obtained ; and it is also con- 
fidently believed thai the rock which forms their matrix is situated upon the claim. 

From the South Australasian Register we take farther extracts which shew 
that *• ruby-mining" is to become a big thing in this colony; — 
RUBY MINING IN AUSTRALIA. 

THB XACDONKELL BANGS RUBIBS. 

The Directors of the MacDonnell Range (Pearson's) Ruby Company have reoeired 
the following letter from Mr. Richard Pearson, dated London, November *rd: — 
•* The news I have to tell you this week is better than ever. Messrs. Haslack Brothers 
have increased their offer to 86s per carat for all stones under acsrat. They will cost 
U8 5s per carat to cut. For the stone I ha<l cut in Ceylon and repolished her« tbaj 
offer £7. It is just over 1 carat in weight. For all like it and about the same sise £6 
to £10 per carat, consequently I have put in hand a good many for my first orders, 
as they will buy at once some hundreds, and if of lighter colour than the samples, titey 
will give as much as £20 for stones of I carat, Some that I am having cut are of 
lighter eolour, and between 2 to 4 carats in weight, so I hepe to be able to telegraph 
you good sales long before- you get this. The strange thing about our stones ii 
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that they are all rubies, and not like those from Burmah and other places mixed 
with garnets. I went the other day to Messrs. Brown and Lungley, large ruby 
lapidaries, to see if they would report the same as did Ford Wright,and now T 
can see how it was that our Adelaide jewellers fell into the error about the 
sU)ae8. I asked if they would give me a price for cutting, showing them a few 
of our stones, and looking at them this lapidary said, *0h, yes, is 6d, they are only 
Uape rubies (that is kind of hard garnet as is known), but let me try it first.' On 
coming back m a few moments he said *I beg your pardon, but I made a 
mistake ; if you come in tomorrow I will tell you the price for cutting them, ai 
I find It 18 a ruby.' I went in next day, and he said it would cost 5s p6r carat 
for the stone of 1 carat, ' Now,' I said, ♦are you quite sure it is not a garnet f 
and he rephed— * I am quite sure ; but they at first sight look like garnets or 
Oape ru^nes. However, it is easy to tell when you come to try them ; the only 
true test is to try to polish on the wheel we polish garnets and Cape rubies on, 
but that wheel would not touch your stones, and we could only polish them on 
the diamond and Oriental ruby wheel, which is a metallic one, and would at 
^?°4®j *u^°^v* fi^""^®*- T*i" wheel is only used for diamonds and rubies.' He 
stated that the stone is a ruby of fine colour, much harder than a spinel, and as 
hard as many Burmah rubies. Now I think that I have proved beyond a doubt 
that our stones are rubies, and as I have already started one order at good 
prices for Messrs. Haslack Brothers and others on the samples, it proves that" 
they are of great commercial value, and before long our Company will be paying 
good dividends. All the brokers I have seen tell me that they will be large buyers 
of the stones. The Bank people asked me if I would allow the newspaper people 
to telegraph It out, but up to the present time I have re' used to let them do so. 
Mr. L. A. Withall tells me that he is very pleased that I came home, as he did 
not get good reports on the few stones which he took with him, but as he sent 
^em to *the stores' and they sent them somewhere, he could hardly expect much. 
There are three or four people here who wish to buv into the Company, but with 
the exception of a few shares which I have sold at dl each I intend waiting until 
I know how the Adelaide market goes. I hope the shares are above JBlO—they 
ouxht to be on the prospects. I am glad to say that everything has turned out 
even better than I expected. Messrs. Harold Brothers are very pleased at the result^ 
and tell me that Haslack Brothers are the best men I couW deal with; they are 
brothers-in-law of Dr. Popham, of Gawler. I have been offered office accommo- 
dation free by some firms here, but I expect to take two rooms in Clerkenwell, 
and expect to have some large stones cut, but the very small ones I will have 
out in Germany or Amsterdam. The first few hundreds I will have out here by 
the first cutters in London." We are informed that Mr. Brooks, of Messrs. A«h- 
ford and Brooks, has informed his brother, of this city, by letter received on 
Monday, that the information given by Mr. B. Pearson with regard to the 
stones IS quite correct. The Directors further wish to carry on the history of 
the ruby transactions in London by giving the telegraphic information received 
subsequent to the above letter. By telegraph, dated L jndon, November 16th, 
Mr. R. Pearson asked, "Should I be offered Jg.5,000 for whole may I accept?" To 
this the Directors cabled that they expected a great deal more, but left it to 
ms judgment, askmg him how many stones he had sold, and what amount of money 
.^*2^J[®°®*^®*^- ^^- Foa"OQ replied on November 19th as follows:—" Fifty 
cut, £70; no better offer." 

BuBiEs AND TH« Fab Nobth Oountrt.— Evidence relative to existence of rubies 
m considerable quantities in the Far North country is now rapidly accumulating. 
Ut course a great many of the statements and estimates which pase current among ex- 
cited speculators are to be taken with extreme caution. It is not likely that precious 
■tones of great value should be scattered over so large a space of territory as some 
eanguide people seem to suppose, or. that they can be obtained at a very small out- 
lay m labour and money. But the main point to be determined is as to whether 
the genuine ruby as found in Eastern countries, and highly prized in every part of 
tne world, is to be procured within South Australian territory ; and in reference 
no cms question there is now very little room for doubt. Our readers have probably 
cvmely observed the telegrams and letters which have appeared in our columns in 
reterence to the visit of Mr. Richard Pearson to Bogland, and the samples of 
stone wluch he has taken to London with him. It will be noticed that very severe 
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I are mftde by some of the shareholders en his. UDbuiinessIike and, ib soauft 
respects, qaestiouable way of placing them on the market. Bat the names of well«> 
known British experts have been published as the authorities for the assertion iba^ 
fhe stones sabmitted to them are true rubies. Prices have been offered and given 
which show that a high value is set upon them in the London market. Private 
tele|;rams have been received by persons of undoubted caution aod veracity oou*. 
firming the assertion that satisfactory sales have been concluded. There is good reason 
by this time not only to hope but also to believe that the discovery is a genuine one. 
On no other grounds can the facts and statements be explained except it be the ex- 
istence of a plot of so extraordinary a nature that it is difficult to conceive how 
it oeuld be carried out. 

A ruby mine is necessarily somewhat of a lottery. When Mr. Btreeter offexeS 
a high rent for the right to work the mines in the recently acquired Britrali 
territory in Burmah, opinions differed in a remarkable degree as to the nat«r# 
of the bargain he was proposing to make. Yet.it is certain that the rulers of 
Bnrmah and Siam have been accaetomed to extract from the ruby mines larg» 
revenues in the shape of rents and royalties. In Bonth Australia— -or, rather, io, 
the Northern Territory, for it is in that part of the colony that the MacDonnell 
Ranges' are situated — perhaps the greatest service which the development of ruby 
mines would confer would consist in its attracting population to large tracts of 
country which in every respect deserve more attention than they have hitherto 
rjsoeived. The total area confined within the province is 903,690 square mileB,or 
DO less than fifteen times the area of England and Wales combined. Of thia 
yast extent of territory perhaps one-tenth has been moderately well examined in tho 
■earoh for its mineral wealth. The rest lies practically unexplored, an4 certainly 
q^ite undeveloped. The MacDonnell Raiges are believed to be rich not only in 
precious stones, but also in metals. They are situated almost exactly on the lin« 
of the tropic of Capricorn — a position which corresponds very closely with that of 
the Burmese ruby-mming territory in the Northern Hemisphere. It should not bo 
forgotten, however^ that until tbe Transcontinental Railway bas been somewhat fur- 
ther advanced than it is, the cost of carriage to the MacDonnell Range country will 
necessarily be very ^eat. The distance from Adelaide is almost exactly 1,000 miles, 
and the railway journey to the terminus at the Peake is only 666 miles. Ev««n when 
the recently authorized extension to Angle Pole has been accomplished there will 
•till be about 800 miles to be traversed by conveyance. Of course, weight for value, 
no commodities are easier to carry than precious stones. But the carriage of 
provisions and other stores will for a considerable time to come be very costly. 
At present the extent of the ruby country is quite a matter of conjecture, but should the 
ffenuineness of tbe various samples of stones sent to London be established beyond 
doubt there will be good reason for a movement of population in the direction of the 
MacDonnell Ranges. The consequence will be that the mineral wealth of a large 
extent of new territory will be prospected, and it will be very surprising if some 
valuable discoveries are not made. Indieations of silver, tin, and copper have already 
been seen in the neighbourhood, and some of the country is described as of a very 
likely character for the presence of gold. Tbe year 1888 will probably witness 
material progress in the opening up of the Far North. The people of South Australia 
are taking heart again. With a rising market for wheat, wool, and copper they have 
some reason te hope for better fortune as regards the land that is already 
devek>ped, and the progress of recent discovery tends to show that only a sma& 
proportion of the field of the colony's real worth has yet been tested. 

THE SOUTH AUSTRALIN RUBIES. 
(Adelaide Observer, Jan. 9th, 1888.) 
Oor London correspondent, writing nnder date December 2nd: — There ii 
no longer any donbt concerning the value of the rabies which Mr. Peanoa, of 
Adelaide, as representing the MacDonnell Bangee Bnby Mining Oompany, has 
introduced to this oountry. Some of them have been already cut and set with 
diamonds, and have evoked nnqualified admiration. They have been shown to 
tiie Agents-General, who have expressed astonishment at their beauty, and have 
been on view at the Boyal Colonial Institute, where their presence excites 
great admiration, and where Mr. Pearson was closely examined as to his difl- 
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MTeries, and Baddedly found himielf a lion among a crowd of colonial notabili. 
iiM, induding Mr. Denniston Wood and Mr. Frederick Young. In addition to 
these admiring testimonials Hasluok Brothers, tbe well-known export brokers ol 
Hatton Garden, haye given Mr. Pearson a favourable report, from which I 
make tbe following extracts : — *' After sending them to the lapidaries we came 
to the conclusion that the Company had made a valuable discovery, and po6«e«s 
stones which will sell freely at high prices. A large quantity of these stones 
have been out, and are gradually being introduced to the London market, 
and there is no doubt in time they will command a ready sale, for mai^y of 
them are of extreme beauty." But you will be able to judge of the value of 
this testimony personally, as by the present mail a ring of >ubies and diamonds, 
with several single specimens of rubies selected indiscriminately from the large 
Bumber brought home, are bein^ forwarded to Mr. Crawford Pearson. It is a 
fiftct that up to the present no garnet has yet been found in the several parcels, 
and that a pewterwheei will not polish the cut stones, while any known Cape 
garnet will be polished by that method. The brokers have offered to take 200 
rabies a week from the Company when once they are started on the public. 
They told me that they valued them at (by the carat) between £2 and £3, and thai 
according to this computntion the Company have in this country nearly £100,000 
worth. They further call them ballroom stones, almost akin in quality to tho 
Siamese ruby. The brokers further assert that they believe that Mr. Pearson has 
no stone with him which would not pay for cutting. I have been asked to bear 
testimony to the geological knowledge of Mr. Govett, of Adelaide, whose favourable 
report upon the rubies when in the colony has been confirmed in almost every 
particular by the London experts, both in respect to hardness and quality* 

RUBY MINING. 

MoBB BuBiBS. — A few weeks ago a sample of rubies from the Maude Biveir 
near Alice Springs, was received in Adelaide from Oliver's claims. Mr. Oliver 
subsequently sold four-fifths of his interest in the claims, and 60,000 stones 
equal to the sample sent. The balance of the rubies (over iOO lb. in weight) 
arrived in Adelaide by the North train on Tuesday night, and have beao 
deposited for safety in one of the Banks. 

MacDomnbll Banobs BuBT-MnriNo Co. — The Directers by mail on Tuesdajr 
received letters from their agent, Mr. Bichard Pearson, reporting further progress 
in the matter of disposing of the Company's rubies, and enclosing the follow- 
Ing reports from experts : — " 104, Hatton Garden, London, E. C, Deoamber 
Ist, 1887. The MacDonnell Banges Buby Mining Co. Gentlemen— In hAni^^ng 
you the half -hoop ring made from your Australian rubies and two oi our 
brillia&ts, we think it as well to state what we know of the rubies in lh« 
ring. The rough rubies were shown us by Mr, Bichard Pearson, and at our 
introduction he took them to a firm of lapidaries in this city for the purpose 
of having them cut and polished. We also, called on the lapidaries and gave tnans 
insteuetions as to shapes and style of cutting. A long conversation ensued, and 
we came to tbe conclusion that the Company has made a valuable disooveify, 
and possesses stones which will sell freely at high prices. A large quantity of 
these stones have been out, and are gradually being introduced to the London 
market, and there is no doubt in time they will command a ready sale, 
for many of them are of extreme beauty. We are, gentlemen, yours truly, 
fiASXAFCX Bbos.'* '*St. lohn's Lapidary Works, St. Jolm's-aquare, London. 
To Mr. Bichard Pearson. Having reference to the stones we have bean entting, 
we find them rubies, softer than the Oriental, but much harder than the Gape 
ruby, and from their brilliancy and unique colour should consider them to ba 
a valuable addition to the list of gems already known. Bbown akd Lahouit, 
Lapidists." The ring and cut rubies are now on view at the Exhibition, also 
» few samples of the stones recently brought down by the Company. Whan 
tbe Exhibition closes they will be shown at the Company's Offios, Piciastrsti 
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PRECIOUS STONES OF THE UNITED STATES. 

{From ''Ceylon Observer'' Jany. 25M, 1888,) 
These are described in a very interesting article in the Christmas number 
of Harper's Magazine, This article we now transfer to our compilation, and we 
only regret we cannot reproduce the truly beautiful coloured lithograph in which the 
typical gems and crystals are portrayed. The first is the diamond, which exists, but 
does not abound, in the United States. Then there, are sapphires in different forms, 
one in the matrix, corundum being pretty common in the United States, and utilijced 
for i>olishing purposes. Topaz is next figured, and then a truly magnificent 
beryl or emerald crystal, the largest known, its length being 8 J inches. Next 
in size is a specimen of tourmaline, a gem which in the United States assumes 
dimensions and displays beauty of colouring which leave all Ceylon specimens 
far behind. A beryl or aquamarina of 133! carats is figured,' and a lovely 
yellow or golden beryl. Specimens of garnets, "the finest in the world" are 
figured, and also of *' green peridot, or Job's tears," which are found associated 
with them, and which are said to be carried to the tops of anthills, not only 
by the ants, but by scorpions \ The statement is gravely made, with no attempt 
at explanation. How either ants or scorpions could garry gems of any iize, 
or why they should do so, we cannot see. A gem which has been named 
** Hiddenite " is said to be peculiar to the United States. It is a silicate of 
alumina and very beautiful. A fine amethyst is figured, and a " cairngorin '* 
or smoky topaz, following which we have turquoise in the matrix. Then we 
have figures of Indian arrowheads, formed of rock crystal, jaspar and chalce- 
dony. A very fine fresh-water pearl is finally shown on the page of illustra- 
tions, which is itself *'a thing of beauty." Many gems and crystals beyond those 
figured are described in the papef, many of which are said to be peculiar to the 
United States, where as in other auriferous countries gems are found associated 
with gold. Fragments of diamonds are often found in the debris operated on 
by the stampers used in reducing auriferous rock. The curious fact is mentioned 
that gems which are blue, green and other colours by daylight all show red in 
artificial light. They must be allied to the Ceylon " alexandrite." Crystals of. 
Spinel, the finest the world has ever known, some of them over 6 inches in 
diameter, (!) have been mined in America. Proper search in our own mountain 
limestone might reveal fine spinels. Opaque crystals of topaz one foot square 
have been found. Quartz crystals penetrated by black hornblende and moss 
agates are very beautiful, as also polished pieces of fossil corals. Silicified 
woods have yielded sections rich and varied in colour and 29 inches in diameter 
for table tops. The "rutiles" (pure titanic acid) of America are said to "lead 
the world," and lodestone of great magnetic power exists. Of jet, masses i 
foot long, an inch thick, and four inches wide abound. What is said a^out 
the fresh-water pearls is very interesting in connection with our own sea pearls. 

PRECIOUS STONES IN THE UNITED STATES. 

BY GEORGE F. KUNZ. 
{From " Harper's Magazine," Xmas Numbed, tSSj,) 

[We regret we cannot reproduce the plates and figures referred to in this 
paper. — Compilers.] 

Although nearly all the known varieties of gems have been found in the 
United States, and some of them in exceptionally fine specimens, their total 
value is very small, in comparison with the great extent of the field. But while 
this is not a gem-producing country, a resume of what has been found here 
will undoubtedly be of interest, especially as many stones are peculiar to the 
United States* Very little systematic mining or working for gems and precious 
stones has ever beeft done in this country. In most of the gem localities, they 
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*re either of accidental occurrence, or are found where other materials are 
being mined in occasional veins or pockets. They are often gathered with 
little system on the surface, as are the garnet and peridot in Arizona and New 
Mexico, or collected in the beds of streams, or from decomposing rocks, as is - 
the moss agate in Wyoming Territory, or on beaches, as the agate, chlorastrolite, 
and thomsonite at Lake Superior. Nearly all the gems thus found are sent 
to the large cities for sale, sold to the visiting tourists, or sent to other tourist 
resorts, to be sold as curios frjm that vicinity. Many of these gems are only 
known locally or to mineralogists. Some of them never circulate beyond the 
gem collectors of the United States, whose one object is to enrich their cabi- 
nets, with something that possesses the qualities of a precious stone, viz., beauty 
and durability. 

Diamonds have occasionally been found at a number of localities in the 
United States but the crystals are of infrequent occurrence, and never in 
sufficient quantities, to warrant any extended mining for them. The total number 
found is not more than two hundred. The largest authenticated diamond crystal 
was found opposite Richmond, at Manchester, Chesterfield County, Virginia, by 
a laborer engaged . in grading the streets. Its original weight was 23$ carats, 
but it had a large flaw in one side, and had been injured by the findep putting 
it into an iron furnace, in order to prove its genuineness. A facsimile of this 
diamond is represented in Fig. i on the colored plate. After cutting, it weighed 
I if carats. It passed into the hands of Captain Samuel Dewey, and was by 
hina named the " Oninoor,*' or Sea of Light. John Morrissey once loaned six 
thousand dollars on it, but, owing to its poor color, and other imperfections, 
it probably is not worth more than ten per cent, of that amount to-day. A 
number of diamonds weighing one carat each, have been found in North Caro* 
Una, at various tinaes, from 1846 up to the present time. They are usually 
found in the gold washings, associated with gold and other rare minerals. This 
debris is usually the result of the old gneissoid, and perhaps, the decomposed 
pcridotite rocks. A diamond weighing 4J carats was found on the Alfred Bright 
Farm in Dysartville, McDowell County, North Carolina, in the summer of 1886, 
by the twelve year-old Willie Christie, who was sitting at a spring, and saw 
"a pretty trick" about two feet from where he was sitting. He picked it up, 
took it home, and laid it on a shelf. Only after two weeks, did he think of 
taking it to any one for identification. It was then sent to New York for valu- 
ation. It is quite perfect, but has a faint yellowish-gray tint. These facts 
were authenticated by the writer on the spot. A number of small stones have 
also been found in or near the elastic sandstone belt in Georgia, most of them 
in the gold washings of Hall County. Here, about forty diamonds have been 
found, many of which were of fine quality. These diamonds are usually met 
with in the refuse of sluice-boxes and '* long toms *' used in mining operations. 
California has furnished them in many localities. Professor F. Woehler, of 
Gottingen, Germany, discovered microscopic diamonds in the platinum sands of 
the Trinity River, and in all the northern counties of the State, drained by * 
the Trinity River; also in Coosa Bay, Oregon, and in Smith River, Del 
Norte County. Instances have occurred where fragments of broken diamonds 
have appeared among the debris cleaned from the stamping-batteries, which re- 
duce gold ore. At Cherokee Flat, since 1853, ^^om fifty to sixty diamonds 
have been found : the largest one weighing 7.\ carats, some of them rose-colored, 
some yellow, and some white. The highest price that has ever been paid for 
a California diamond in the rofigh is five hundred dollars. 

The probable X)rigin of the South African diamond is explained by Cohen, 
Roscoe, and Lewis as derived from an eruptive rock, which was forced through 
beds of carbonaceous shale, thoroughly breaking up the carbon, so that it 
was disseminated through the volcanic rock, from 'the size of a pin point to 
large masses. This heating of the shale, had released, as Roscoe found, a 
volatile hydrocarbon, from which he thinks the diamond was formed. A 
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similAT ▼olcanic rock, containing a carbonaceous shale, was found in Elliott 
County, Kentucky, by Mr. J. S. Diller ; and the possibility of diamonds being 
found there, was suggested by Professor Carvill Lewis, and led to a systematic 
search by Mr. Diller and the writer, under a mission from the United States 
Geological Survey. Diamonds were not found, and the shale was found to 
contain only i-35th as much carbon as the South African rock. Still there 
is a possibility, that the eruptive rock may have penetrated richer layers of 
the carboniferous and Devonian rocks elsewhere. 

Of the corundum or sapphire gems, more than fifty have been found at 
the Jencks Mine, Franklin, North Carolina, where corundum .mining was carried . 
on some years a^go, and has recently been resumed 'to supply mineral for a 
grinding or polishing substance. Fully one-half of these were really gems in 
every sense of the word. Some ruby- red ones were of a fair color. The blue 
sapphire and some fine violet-blue, light red, pink, and yellow sapphires, were 
also found. None of these gems had a higher value than a hundred dollars. 
An emerald-green sapphire (Oriental emerald), measuring 4 by 2 by I J inches, 
that would furnish from 80 to 100 carat weight of gems, the largest being about 
20 carats in weight, is now in the cabinet of Mr. Clarence S. Bement, with 
the choicest crystals found at this mine. The gem is one of the rarest known. 
It will not be cut, however, since its owner prizes it much more highly in its 
natural state. This locality has also furnished some fair cabochon rubies, weigh- 
ing over one carat. Vernon, New Jersey, has furnished some crystals of sap- 
phire and ruby, which are brilliant though opaque, thus possessing little 
commercial value. The largest known crystal of sapphire came from the Jenck* 
Mine about 1872. It weighed 312 pounds, and was both red and blue, ruby 
and sapphire, in color. It is now in the Shepard collection at Amherst College^- 
and was considerably injured in the disastrous fire of 1882. Rubies and sap- 
phires, always more or less opaque, have been found at many localities in North 
Carolina and Georgia. 

The finest sapphires for gems, are collected by the miners from the sluice- 
boxes of the placer mines near Helena, Montana. The gems are usually light 
men, blue, red, and all the intermediate shades. One of these rough crystals 
IS shown in Fig. 2 of the plate. Often they are blue, as viewed in one direc- 
tion, and red when seen in another. Frequently all the colors would assume 
a red hue by artificial light. A very interesting piece of jewelry was recently 
made from these stones in the form of a crescent. At one end, as seen by 
daylight, the stones were red, shading to a bluish-red in the centre, and finally 
into blue at the other end ; but by artificial light the color of all turned red. 
A few small gems less than one carat in weight, have come from the same 
place that were truly ruby red and sapphire b^ue. Of the latter color, perfect 
l^ems have been found here up to nine carats in weight. By artificial light 
these art intensely brilliant. 

The colored plate shows (Fig. 3) the first sapphire ever found in its 
• original matrix. It consists of the stone from which a kernel of blue sapphire 
had dropped out. This kernel was then cut, and replaced in its original matrix.* 
A white band running across the centre of both, shows conclusively that it 
belonged there. ^ It was mined by Colonel C. W. Jencks, at Franklin, North 
Carolina. Near this place, brown crystals of sapphire have been found, in 
which, when they are cut tn cahoihony so that the dome of the cut 'stone is 
parallel with the perpendicular axis of the crystal, an asteria effect is pro- 
duced, but not as fine as the Oriental. 

Spinels of a smoky blue, velvet green, and dark tinted claret-color have 
been found in gems weighing about two carats each, near Hamburg, New 
Jersey. Some fine ones weighing about two carats each, were unearthed in 
San Luis Obispo, California. Twenty years ago, somewhere between Monroe 
and Southfield, Orange County, New York, a deposit was known only to two 
persons, now deceased. The locality was worked secretly for some years by 
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moQiiUfht, and from it were obtained the finest crystals of spinel that the 
world has ever known, some of them over six Inches in diameter. 

Many fine crystals of topaz have been found at Platte Mountain, near 
Pike*s Peak, Colorado, during the last three years. In appearance they generally 
vary from clearly transparent to a rich cinnamon brown, and a few^ are light 
blue^ or light green, one of these g^ms weighing 193 carats. The fac-simile 
of this one is given in Fig. 4 on the colored plate. These gems are equal 
in quality to the finest of the same size from Siberia. Some beautiful pellucid 
white crystals have been found in some isolated mountains west of Sevier Lake, 
Utah; and Stoneham, Maine, has furnished a few small gems, and opaque^ 
crystals one foot square. 

Among the beryl gems, emerald and aquamarine, the finest are those which 
for the past twelve years^ have been found in the soil of Alexander County, 
North Carolina, and called by the farmers, ** green bolts.*' Some of these were 
sent to Northern mineralogists by J. A. D Stephenson as early as i875i and 
a company was formed for the purpose of mining them, under the superinten- 
dence of Mr. W. K Hidden, and they have carried on mining operations, from 
time to time at this localitv. The largest crystal (the central illustration of the 
colored plate. Fig. 5), measures eight inches and a half in length, and is the 
largest emerald crystal known. This, with several other exceedingly fine ones,. 
is in the Clarence S. Bement collection. The crystals, as a rule, have a white 
core; and although as crystals they are grand, few gems, and those very light 
in color, have been found. 

Aquamarines, beryls, pure white, light blue, and light greeut. are native to 
many localities in the United States. One, flawless, of &ne color, and weigh- ^ 
ing 1 33I carats, was found at Stoneham, Maine. The beauty of this specinven 
may be judged from its copy in Fig, 6 on the plate. Two fine deep blue 
gems from Royalston, Maine, in the National Museum collection of gems, 
weighing 10 and 14 carats respectively, and another from Portland, Connecti- 
cut, are of fine quality, and equal to the deep blue Brazilian ones. Some clear 
white stones are sold by the local jewellers at Fitchbuig, Massachusetts ; and within 
the past few years, some thousands of dollars' worth of yellow beryls' have been cut, 
and sold as " golden beryl," from near Litchfield, Connecticut. A cut specinen of 
this gem appears as Fig. 7 in the plate. A few small, rich, yellow stones were also 
found at Round Mountain, Albany, Maine. Some fine golden yellow beryls, several 
weighing 20 carats each, have been found at ihe Ayondale quarries, Delaware 
County, Pennsylvania. Six fine beryls, weighing from one to four carats, were 
lately found by B. B. Chamberlain .at Manhattanville, New York. 

The rare gem phenacite has recently been located near Pike's Peak. These 
gems are colorless or pure white, and match the Siberian ones in purity and 
transparency, but their value as genos is purely mineralogical. 

The finest garnets in th« world are those found near Gallup, New Mexico, 
Fort Defiance, Arizona, and Helena, Montana (see the three specimens num- 
bored 8 in the colored plate). They are often associated with oily green and 
olive green peridots called "Job's tears" (see the rough and cut specimen given 
as Fig. 9 on the plate) on the surface of ant-hills, where they have been carried 
not only by the ants, but also by the scorpions. They are there called rubies. 
Although the garnets found ' in the diamond mines at the Cape of Good Hope, 
(the so-called '* Cape rubies '*) are larger in. size than these, and perhaps by 
daylight equal to them, there are undoubtedly no garnets found that appear 
better in the evening and by artificial light than those from the United Stales. 
The dark color of the Cape garnets remains in artificial light, whereas the 
American garnets show only the clear blood- red hues. The color of these is 
usually a rich red, but very often purple or almandine, and sometimes approaching 
to the tint of honey. Many thousand doHars' worth of these garnets Jiave 
been disposed of. They are rarely larger than three Carats each. Fine garnets 
arr aljM> found in North Carolina, Pennsylvania, and New England. 
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The tourmalines from Maine have long enjoyed a world-wide renown m 
the finest known. Crystals over ei^ht inches in length have been mined, buc 
unfortunately, many have been injured, either by weathering or by blasting. A 
fine white cut achrgite of 23 carats, a nne ruby -red tourmaline of over 20 carats, some 
green of over 25 carats; and a large number of almost all conceivable colors, are in the 
flamlin and Shepard collections. The former contains the finest series of this gem 
in the world, and would furnish full suites for a dozen cabinets. The originaj 
of Fig. 10 is in this collection. At this locality are crystals white at one end, 
shading into green, then light green, and finally red at the other end. W,^ 
find here also the interesting occurrence of a green outer crystal enclosing 4 
white one, within which is a red or blue centre (sec Fig. 11). The gesK^ 
from this locality would amount to many thousands of dollars in value. Au^ 
burn, Maine, has also furnished a number of light blue, and the principal 
lighter shades of blue and pink gems, but none over 10 carats in weight. . £xr 
plorations at Newcomb, New York, during the last summer, brought to. lighl 
many fine brown and yellowish crystals, some weighing several carats, which 
are the finest, yet discovered in this country, and closely resemble the browa 
gems from Carinthia, Austria 

The greenish -yellow and green mineral supposed to be diopside, and seai 
by Mr. W. E. Hidden to Dr. J. Lawrence Smith, the latter identified as a 
new variety of spodumene, and named it " Hiddenite." It was originally found 
by Mr. J A. D. Stephenson, It is a silicate of alumina containing seven 
per cent, of lithia. Its hardness is 7. Only limited quantities^ of it have been 
found. Since it is a beautiful gem, and of purely Americim origin, some stones 
.have sold at over a hundred dollars per carat; but, on account of the small 
quantities found, it was only purchased in the United States. It possesses a 
peculiar brilliancy of its own, although its color is not an emerald greea. 
The finest crystal found is copied as Fig. 12 on the plate. 

Crystals of quartz (roek- crystal) are found abundantly in many localities in 
the United States. At least, a hundred wagon-loads are annually sold at Hot 
Springs to the local tourists, as are also rolled pebbles that are found on the 
banks of the Washita. The scarcity of the latter and the lively demand for- 
them have • awakened the cupidity of the farmers, so that they have learned 
to make rolled pebbles by placing a number of crystals in a box that is kept 
revolving a few days by water-power. These are purchased by tourists, and 
cut into mementos The beautiful crystals of Herkimer County, New York, .and 
of Lake George are familiar to most people. These small, exceptionally perfect 
crystals, have been collected by the hundred thousand at these places. At 
times they are as brilliant, transparent, and perfect as any known substance, 
not excepting even the diamond. They occur in curious groupings, and often 
include small specks of bitumen and pearlspar. They often enclose fluid drops 
with moving bubbles, which contain two carbonaceous substances, one of which 
sinks and the other rises as the crystal is turned. North Carolina has furnished 
masses of transparent crystal over two inches and a half in diameter. From 
Alaska, a 10 pound piece of a rockcrystal has been cut into clear crystal slabs 
for hand-mirrors, three and five inches in diameter. The most remarkable loca^ 
lity for rock-crystals is that recently visited by the writer in Ashe County, 
North Carolina. On of these weighed 285 pounds, being 29 inches long. A 
perfect one weighing 22 pounds is the finest piece of rock-crystal that has been 
found in this country. Another fine crystal, large parts of which were clear; 
weighed over 300 pounds, but was unfortunately smashed by a Herculean twelve- 
year-old mountain girl. Fine crystals measuring from six to eight inches in 
diameter, that would afford crystal dishes clocks, and other objects of luxury, 
have been procured here. 

Amethysts sufficiently perfect to be cut into gems, have been found at Stow, 
Maine. The colored plate shows the finest one from this place (Fig. 13). The 
most remarkable amethyst found in the United States has been deposited by 
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Dr. C. E. Lucas in the National Museum. It is a turtle-shaped, prehistoric, 
elipping two inches and three-quarters in length, two in width, and an inch 
and a half in thickness. It is almost flawless, and would afford a fine gem. 

At the Yellowstone National Park and at Holbrook, Arizona, amethysts line 
the hollow trunks of agatlzed trees. They are usually too small, however, for 
gem purposes. Large quantities of the smoky quartz from Pike's Peak region 
liave been sent abroad for cutting. Transparent crystals over a foot long 
and five inches in diameter have been found. Through the West, this material 
is familiarly known by the name of " cairngorm •' or " smoky topaz " (see Fig. 
14 on the plate). The plate* shows a common tint. Rutile in quartz, fiUches 
d^'amaur (love"'s arrows), or Venus's-hair-stone, as it is called, is found in a 
Dimiber of localities in the United States, the principal supply coming from 
North Carolina. This pellucid quartz is penetrated in all directions by red, 
golden, and black rutile, in the form of hair-like crystals, ramifying through 
the stone in every direction. It is made into a great variety of gems, and or- 
naments. Probably the finest specimens were those found in 1847 near Mid- 
dlebnry, Vermont. They were of a rich red color, six inches long j^nd three 
inches wide, and penetrated by many rich, red, and yr:;llow crystals, from the 
thickness of a knitting-needle to that of a thin lead-pencil. From Rhode Island 
are obtained pieces of quartz penetrated by black hornblende, quite equal to 
anything found elsewhere. 

Agate, chalcedony, cornelian, silicified woods, and also jaspers, have been 
found in an endless variety in many American localities. Fine agate has been 
found at Agate Bay, Lake Superior, and in most of our Western States. The 
silicified woods from Arizona, rich varied in color, are perhaps the most re- 
markable in the world. Sections of trees, twenty-nine inches in diameter, were 
recently cut for table tops at Sioux Falls, Dakota. The magnificent moss -agates, 
from Wyoming, Montana, Colorado, and Utah, have been sold all over the world. 
When the stones were fashionable, many of them sold at over ten dollars each, 
as much as twenty thousand dollars' worth being sold in one year. 

Banded jasper, white, yellow, and red, in masses from four to six inches 
across, comes from Collyer, Kansas. Beautiful blood-stone, or heliotrope (green 
jasper with red markings), is produced in Howe County, Georgia. Red and 
yellow jasper ^ has been found at a number of localities in the United States — 
at Diamond Hill, Cumberland, Rhode Island, along the Hudson River from 
Troy to New York, and especially at Hobokeu and Fort Lee, where there is a 
jasper outcrop- Beautiful green chrysoprase has been discovered in the nickel 
mountains of Oregon. The Are opal, without much opalescence, is obtained in 
Washington County, Georgia. Beautifully colored opalized wood abounds at many 
localities in California. 

An opaque white hydrophane (a variety of opal) has been found in Colorado, 
that, from its curious property of becoming entirely transparent when water is 
dropped on it, has been named by the finder "magic stone"; and he suggested 
its use as a stone for seal rings, scarf pins, or lockets, where it can be putovef 
a photograph or other object, and when enough water is absorbed, will reveal 
the concealed object. It absorbs its own weight of water. 

Turquoise is found at Mount Chalchihuitl, Los Cerillos, Santa Fe County, 
New Mexico, and at Mineral Park Mohave County, Arizona. Almost without 
exception, all the gems from this locality are apple and pea green. Occasionally 
the gems are blue, but this is often changed after a slight exposure. Some of 
the green stones are often stained, so as to resemble the more valuable blue 
ones. Turquoise is used in jewelry only for special purposes. The New-Mexican 
green turquoise was highly prized by the aborigines for ornament. The turquoise 
in both New Mexico and Arizona, like that from Persia, occurs in veins 
throughout masses of yellowish trachyte, and many tons of rock may be broken 
before finding a valuable stone. The colored plate (Fig. 15) shows a rough 
pecimen as it came from Nevada. In both of these districts the waste and 
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debris excav«ited in former workings art very extensive, and on the slopes and 
sides of immense piles of rubbish are growing cedars and pines of f reat age. 
Along the line of the railroad turquoise is sold to some extent by the Indians 
of the San Domingo Pueblo, New Mexico. The stones fire ground into HHiod 
or heart-shaped ornaments, which are drilled with a crude form of bow-drill. 
The drilling point is made either of a chip of quartz or' agate, and the wheelp 
to give it velocity, 4s sometimes made as in this illustration from the bottom 
of a bowl. The price of these turquoises is now very low. One choice strings 
made up of many hundreds of these stones, was valued as the equivalent of » 
pony. The contents of a mouth, where the Indians usually carry them, can be 
obtained for from twenty-five to fifty cents. Turquoise was used by the ancient 
Mexicans to incrust human skulls, and to inlay mosaics and ornaments made 
up of obsidian, and also, together with iron pyrites, for making mosaic inlays 
and incrustations, forming many rinch and curious effects. 

The rich green Amazon-stone from Pike's Peak, Colorado, enjoys a world-' 
wide reputaticm for the magnificence of its rich green crystals, although it It 
very sparingly used in gem form. Beautiful sun stone and moon-stone have beeii 
found in Chester County, Pennsylvania, and also in Amelia County, Virginia. 
Immense quantities of obsidian (volcanic glass) occur in Colorado, Nevada, and 
California, and a ledge over half a mile long crops out at Obsidian Cliffs, Yellow-, 
stone Park. Brown and black obsidian, when mottled, is called mountain mahogany^ 

Beautiful labridorite has been found in the rocks and bowlders of a stream 
in Essex County, New York, which is accordingly named " Opalescent Rivet." 
It is extensively quarried for ornamental purposes, and some exquisite pieces aw- 
cfit as gems. Beautiful blue crystals of transparent kyanite, as fine as any of 
these precious stones from St Gothard, have been lately brought to light in 
Mitchell County, North Carolina. 

The magnificent American rutiles (pure titanic acid), in their variety of 
forms; lead the world. Magnificent large crystals, of which some have beeffc- 
used as gems, have been found at Graves Mountain, Georgia; and at several, 
localities in Alexander County, principally near Stony Point, North Carolina. 
This rutile, when cut, more closely resembles the black diamond m color and 
lustre than any known gem possessing all the desirable features of a rich 
mourning gem. Some of the crystals are almost blood red by transmitted light., 
Sodalite, deep blue and azure blue, resembling lapis lazuli, has been discovered 
at South Litchfield, Maine, in masses over one inch square, and has been cut 
into gems. Rhodonite, a silicate of manganese, which is extensively used m 
Russia for jewelry, was obtained at Cummington, Massachusetts, m fine large 
pieces of. rich flesh red color, bccasionally beautifully streaked with Wack 
oxide of manganese, and equal in every respect to the finest from Russia* Wil- 
lemit^ (silicate of zinc), a mineral occurring in any considerable quantities only 
at Franklin, New Jersey, is there mined as an ore. A number of gems (abwit 
ten in all), some of them eight carats in weight, have been cut from this 
material. The color is a rich canary yellow, with a vitreous lustre. 

Chlorastrolite (a silicate of alumina, lime and iron), occurs on the shores 
of Isle Royal, in Lake Superior, in small, rounded water-worn pebbles, which, 
fall from the trap-rock , as it disintegrates and is extensively sold as a gem 
in that region. It is of a peculiar light grass-green color, and is finely fadiated 
or stellated in structure. It is one of the most pleasing of our purely Amencan 
gems. The largest, from Mr, M. T. Lynde's cabinet, is represented above. 

Lodestone, a magnetic iron ore, although not worn as a gem at F^sent, 
for centflries has served this purpose, especially when gems were used^for the 
powers they were supposed to possess. The strongest in the world is found m 
large quantities at Magnet Cove, Arkansas, and at present, hundreds of pounds 
are annually sold b^ druggists, especially to the Southern colored people, for 
various purposes, principally as a preventive for rheumatism, but also as a 
conjuring stone. Only in July, 1887, a case was tried in Macon, Georgia, where 
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m' piece had been sold for five dollars to ft colored wdmltn, as a chartn to 
bring back her wandering husband. The man still remained aivay f rom home^ 
so she sued the doctor, and as the market price for the magnet was only 
•aventy cents a ponnd, the judge ordered the money refahded^ 

ThomsOnite is another of the Lake Superior gems. Its color is -flesh red 
with zones of green, red, and white, resembling the eye<agate. Like tkt 
chloiastrolite, it is weathered out of the trap*rocks of the region, and is e<*> 
tensiTely sold. Many fine varieties of serpentine are found in the United 'States. 
Williamsite, from Texas, Pennsylvania, 'is a new apple green variety. 

The fossil corals, so extensive through the limestone of Iowa» are extensively 
eut, and polished by the local eoUectors and jewellers, and sold all over the 
United States. Malachite occurs in seams from three to four inches in thick- 
ness, and covering surfaces over a foot across in t^e Globe copper mines in 
Arizona, as also in beautiful mammillary and radiated masses of sufficient 
thickAess to be used in the art!s, and e<|ualliAg that from Russia, aithou^ not 
so plentiful. 

Amber has been found at a number of "American localities, but unfit for 
use in thte arts. A ma^s weighing twelve ounces was washed out of the tertiary 
deposits on the shore of Nantucket, Massachusetts. A piece twenty inches long, 
six inches wide, and one inch tl\ick, weighing sixty-four ounces, was dug up at 
Kirby's marlpit, near Harrison ville, Gloucester County, New Jersey. Traces 
have been observed in North Carolina and in Alaska. Beautiful jet has been 
found in £1 Paso County, Colorado. It has been quite extensively sold for 
specimens, and rivals any known jet. Masses one foot long, four and five 
inches wide, and an inch thick, admitting of a fine polish, are not uncommon. 
The greater hardness and cheapness of onyx have almost entirely superseded the 
use of jet in the United States. The beautiful arrow points found in Oregon^ 
which are made of rock-crystal, flesh-colored and mottled jasper, or various colors 
of chalcedony, are sold to some extent for mounting in jewelry as well as for 
cabinets. These are of small size, but of great beauty, representing the highest 
skill of savage stone-chipping, aside from ,the value of the gem materials. Three 
of these specimens are shown as Fig. i6 on the plate. 

Pearls are produced in some of the unios (fresh -water mussels), of which 
there are many hundred species, especially those found in the fresh-water brooks 
traversing a limestone country. The first pearl of , any note was the famous 
" Crown Pearl,** found by a shoemaker, Daniel Howell, while collecting some 
of these mussels in Notch Brook, near Paterson, New Jersey. This was pur- 
chased by Messrs. Tiffany & Co. for 9 1,500 in 1856, and led to the great 
pearl excitement. Millions of unios were collected, and many thousands of pearls 
found, and some of them very fine ones. One, however, which weighed nearly 
four hundred grains, and would perhaps have been the finest pearl of modem 
times* was destroyed..* by cooking the mussel.* They have since then been 
fished out as far west as Ohio. At Waynesville and other places on the Little 
Miami River many fine pearls liave been found, and more recently fine ones 
have been found in Kentucky. Tennessee, and Texas. One single firm has 
purchased over 1J 100,000 worth of pearls found east of Texas. The pearls are 
rarely entirely round, usually a little oblong, button-shaped, flat on the back 
and imitating every conceivable form, such as beetles, fish, bird wings,, and 
often have had this feature assisted in the mounting of enamel and gold* after 
the manner of Dinglinger pearls at the famous Dresden Green Vaults. The 
color is rarely a true white, usually pink or bluish, often iridescent. The 
nacre is smoother, if anything, than in the Oriental pearls, and they are often 
more beautiful; single pearls have been sold for over $2,000. The "Crown 
Pearl" above mentioned is shown in Fig. 17 of the colored plate. 

• And yet a pearl collector in Western Australia informed us that the 
meat of pearl-yielding shells was boiled before being searched for the gems — 

COMPILKKS. 
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Only one pearl of any kind is tound in a hundred shells, and usually one 
in a thousand of any value, so that it is not a very profitable pursuit. The 
indiscriminate killing oflF the mussels in fishing and by poisonous sewage will 
eventually lead to their extermination. The greatest destroyers, however, a»o 
the hogs, which kill off whole banks in a single low tide. Pearls are al»o 
secreted by the common hard-shell clam (Fenus mercenaria)\ these are usuallyi 
white, tinged with purple, or almost black. The latter colors are preferred, at* 
though they have little value. They sell at from 9i to 8100 each, and ai-^} 
found as large as a hazel nut. The common conch {Strombus gigds)^ .fished ex- 
tensively on the Florida coast for bait, often contains the so-called pink pearls. 
Although they are not true pearls, they have sold at $1,000 each. Our oysteti 
pearls have neither value not beauty. 



"GOLD IN CEYLON," BY AN OLD AUSTRALIAN DIGGER. - 
To the Editor of the " Ceybn Observer:' 

20th January 1888. 

Dear Sir, — The many notices we see in the newspapers of finds of gold' 
in so many parts of the world surely ought to induce those in power to move 
in some manner to develope our own island gold fields. Ceylon Gold fielHs 
you may think audacious words to use, seeing we have never had any gold, 
mining worth the name. Perhaps so, but let me remind you, that gold has been 
found in several parts of Ceylon, notably in Sabaragamuwa. That all the beds 
of rivers and rivulets about Ratnapura, for miles and miles are auriferous, si 
wellknown, whether in payable qualities has never been proved, because never 
tried. Is it likely that the beds of the rivers only are auriferous? I think 
there is good reason to suppose that leads and scattered deposits of gold, might 
be found all through the plains for many miles above, below, and to the south 
of Ratnapura, and at depths probably averaging the depths of the beds of the 
rivers. That Mr. J. W. Home and Mr. Minto worked for a time at the back* 
of the Ratnapura jail, and barely got gold to cover half their costs, proves 
nothing other than that gold was there- An Australian miner would have con- 
sidered the prospects ample, to warrant a thorough trial, besides, I do not 
suppose that Home and Minto had either mining experience or proper appliances. 
Next to auriferous soil, experience is everything in gold raining. Many years 
ago Mr. Saunders, when stationed at Ratnapura, did all he could to have it 
thoroughly tried, but was discouraged and defeated by the then Government who. 
feared that gold mining breaking out, might be too revolutionary and not con- 
ducive to their own ease. A more auspicious time to revive the question conldi 
not be found than the present. We have one of the ablest, wisest, strongest- 
minded Governors that ever ruled Ceylon. The Governnjent Agent, Western 
Province, and his energetic lieutenant at Ratnapura are the right men in the 
right places, to carry out what to many would be unwelcome innovations. To add 
to these, we are entering on the dry season, which ought to be taken advan- 
tage of. There is a dark side to the question — certainly which cannot be 
ignored — and which makes it necessary, that Government move first in the 
matter. The country all about bears no auriferous appearances. Water below 
and floods above, would be to contend with, and much of the land is in private ^ 
hands. A sufficient quantity of gold would overcome these difficulties, but they 
are too great for private enterprize to begin, and Government ought to hold 
out some inducement. You should remind them, that little Victoria was able 
to export ICO tons of gold annually for many years; that their gold fields 
enabled them to give out their first railway contract ;(f 3,000,006, the then' 
largest railway contract in the world's history- — Yours, A. B. C 

[We want an officer of the Indian Geological Staff to surve Ceylony 
geologically .—Com PI LERS .] 
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" Gold, yes, there can be no doubt that it exists in Ceylon, and may yet 
be found in paying quantities in quartz reefs. Mr. Blackett took specimens from 
one reef on Dotel-oya estate and had them assay eu at the School of Mines 
in Ballarat, and they averaged 3 dwts, and 5 grains to the ton. Many of the 
Australian mines were made to pay their way with less with our cheap water- 
power during the wet weather, 2 dwts. per ton should pay." — Qor* 

[We should welcome Australian capitalists bringing the needful experience as 
well as money to open reefs in Ceylon, and they ought certainly to send an expert 
to^ examine and report on Mr. Blackett's reefs. — Compilers.] 

An Ambagamuwa correspondent writes : — " There is gold in Ceylon in paying 
quantities. There should be some steps taken to make practical use of it, and 
give a filip to the island. Stones I have sent home, none of the best, in fact 
they were not sent home for gold analysis at all, gave I dwt. 10 drachms per 
ton gold and 3 to 4 drachms of silver per ton. 

"The gentleman to whom it was sent said, most likely under the lime- 
ston£ we should come across better, but would advise no expense to be taken 
as it might not pay for the trouble, but that a landslip might discover it. I 
know another place, not here^ but lower down, which have 3 dwt., an4 Ramboda, 
3 to 4 oz. per ton, i believe. Strange, I find the most pyritiferous stuff about 
my limestone reef. 

*' I have an idea our limestone is permian, and that the plumbago in Ceylon 
is not true primary plumbago, but metamorphic coal.* I spoke to Dixon about 
it, and he said he thought my idea was correct, and Ceylon was not primary 
metamorphic, but of a later date. Gold has been worked in Australia when 
found in less quantities than I find it here. 

*' You may say, what do I know of geology ? Practically but littlt ; I am 
very fond of it. 1 have read Lyell's Elements through two or three times, 
and others of Lyell's the best on metamorphic rocks o\er and over again. 
I have read all Professor Darwin's works over twice, and everything else I have 
got hold of in geology. What to me appears we must go deep in Ceylon to 
find anything or close on to the primary granite. There we most likely will find 
the most metal ; the washings at gem diggings are not of much value, as they 
sift the stones and as our gold is fine, it is all lost. 1 am a firm believer in 
gold in Ceylon. 

*'I have got here from pyrites visible gold with the blowpipe. Dickson 
said some pyrites I sent him had at the rate of three or four ounces to the ton 
in them, but he was so little to be trusted ! He said we here were much like 
Ramboda. There is gold somewhere about, aud I have seen indications of it 
in Lower Maskeliya, stronger than i have in this; also in Lower Dikoya. I 
feel sure I know a place would be well worth prospecting." 

" The large pyrites, nearly 1 cwt., which Dixon saiu had some 3 or 4 oz. 
of gold in it, was from a broken gneiss boulder from over the limestone reef. 
Oar gneiss here is extremely pyritous, and the best tests for gold 1 have had 
with chloride of tin have been from gneiss. I know of a thick band of gneiss 
not far from here, one mass of arsenical pyrites, also some other stuff, cop- 
per, I think, as it cats with a knife. Arsenical pyrites is a sure accompaniment 
of gold in Ailstralia. We have every indication of gold here. The only wonder 
is we do not find it visibly. They say we have nob slate \ no, hut we have 
mica schists or rather metamorphic slate by intense plutonic action. A piece 
of stuff I had sent me from the Del Bey mines in Brszil was only black 
gneiss, and no gold is visible to the eye. 1 believe in highly metamorphic 
rooks, more or less primary. Gold is found in the gneiss, or rather black veins, 

* " Metamorphic coal ! " All coal is metamorphosed vegetation. — Compilers. 
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metallio in the gneiss, not qwurlv^ Why npt bete ? As I haire said, the gneisf 
is far more pyritio than the quartz, and I firmly believe if we were to look 
^gold M it we sbo^ld find it." 



{From a Oalle Correspondent.) 

Me, ^ D. B»mimoOy who it at preeent engaged in gem digging in the lAatus 
district, is of opiAian that gold exists in Oeykm. Some years ago while prospeotiDg- 
Ifif lusna UL the Western Province, be oame across traces of it m alluvial soil. He' 
i|lso l^SiTned tba^ som native gem diggers had discovered > nuggets which had been, 
converted by them into jewellery, and was so impressed with the idea that he 
solicited Government aid to help him to carry on mining operations for 6 months. 
Qovernment bowc^ver declined to entertain the project, and we scheme fell through. 
Mr. Dominlco is stijl very sanguine on the subject. 



. fBiM ii simply about the most widely distribnted of metals, and is of ooursa 
found in many places here; but the question is to get it in paying quantities, 
ui4 for that w6 mast goto the matrix in the rock.— This closes the matter we 
are able to get into tho present edition of ** All About Gold, Gems and Pearls" 
to whioh we must now refer all interested, for fall inforraation on ^the sab* 
jeet of ** €toM in Geylon."— Oompiuibs. 



-^Sk^ 
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GOLD IN SOUTHERN INDIA. 
(London ** Times, '* Jany, 2oih, i8S8.) 



A meeting .of the East India Association was held yesterday afternoon at 
Exeter-ball, wh'^n a paper on "The Goldfields of Southern India" was read 
by Sir Roper Leth bridge, C.I.E., M.P, The chair was taken by Lord Harris, 
and among those present were Sir Richard Meade, K.C.S.I., Mr. Hyde Clarke, 
General Lowry, C.B., Mr. C. W. Arathoon, General Wade, Colonel Byrde, 
and General R. M. Macdonald. 

Sir Roper Lethbridg£, in the coarse of his paper, pointed out that the 
^^eat and all-important difference between the Australian goldfields and those of 
India was to be found in the fact that when the former were discovered they 
had hardly been trodden by human foot, whereas the latter had been the seat 
of a dense population and of a high civilization from time immemorial. In 
Australia the English and Calif ornian diggers found the gold much as nature 
had left it, not only in the rocky matrix, but cast up and expressed in the form 
of nuggets, and permeating great alluvial deposits or " placers." In India centuries 
of industrious toil and minute research had long ago removed all surface gold ; 
wherever the old miners could get out the auriferous quartz by quarrying, they 
had done so, and the only limits imposed on them had been due to .their 
ignorance of those engineering appliances by which mines were drained, ventilated, 
&c., as well as of those chemical means by which the ores were treated. On 
the other hand, the gold-bearin'^ rocks of India seemed to be, on an average, 
far richer than thostf of Australia or America ; and it was now fully established, 
on official evidence, and from innumerable private investigations, that many of 
the auriferous reefs of Mysore, even at shallow depths, could yield one, two, 
and even three ounces per ton on an average of large quantities of crushings. 
In the course of the next few weeks the number of stamps at work on the 
** Mysore " mine would be exactly doqbled, as 30 new stamps were now almost 
ready for work. To estimate its value it would be useful to turn to the ex- 
perience of Victoria. Between the years i860 and 1876, the average outturn of 
all the mines in Victoria (some of course giving more, some much less) was 
II dwts. 6"30 grs. per ton, the average for the year 1876 being 10 dwts. 13*48 
Ifrs. per ton, and the. average for 1886 a little over 12 dwts. The Black Hill 
Company, at Ballarat, ciushed 283,550 tons in 1876, with an average of 2 dwts. 
23 grs. per ton, and paid dividends amounting to ;f 23,000. And other companies 
in Victoria in that year paid dividends on outturns of 2 dwts. 13*4 grs., 3 dwts. 
6*oi grs., and so on. In Mysore labour was far cheaper, fuel, timber and carriage 
were more abundant than in Victoria; and, in fact, as Mr. Brough Smyth said 
of the Wynaad, " the country presents the greatest facilities for prosecuting 
mining operations at the smallest cost." He added that " the facts will speak 
more strongly than words to those acquainted with gold mines. . . . The 
reefs are very numerous and they are more than of the average thickness of 
those found in other countries ; they are of great longitudinal extent, some beiag 
traceable by their outcrops for several miles; they are strong and persistent and 
highly auriferous at an elevation of less than 500 ft. above the sea, and they 
can be traced thence upwards to a height of nearly 8,000 ft., and near them 
gold can be washed out of almost every dish of earth that is dug." AH these 
were, as Mr. Brough Smyth put it, plain facts; their absolute accuracy had been 
abundantly proved since his time ; and his conclusion, therefore, seemed to him 
to be entirely justified — *' It must be apparent to all who have given attention 
to this question that, sooner or later, gold -mining will be established as an 
important industry in Southern India. " Eight years had elapsed since the above words 
were written, and now at length, with the actual success of the Mysore Company^, 
with the rich promise of a large number of other mines, with a friendly and 
♦prosperous Government determined to develop the mines by every eacouragemefit 
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io the way of railway and S^ road' comxnti^ieatioa and liberal mining rales, and, 
above all, with the results before the.m of th« examinations both of the local 
officers and of the representatives of the Imperial Government, he tbou^t it 
might at last be said that Mr. Brough Smyth's prediction had come to fulfilment. 
At the time when he wrote the kingdom of Mysore, from a geological point of 
view, was almost a blank. They knew, indeed, from the talk of the country- 
side, in a vague sort of way that extensive mining had been carried on. 
And they also knew that over large tracts of country certain tribes of 
natives were still in the habit of washing for gold ; indeed, it was said that 
every old woman, in some parts of Mysore, was in the habit of earning a 
few annas a week by gold-washing * The famous Dewan Puinia had tried 
mining on a somewhat more ambitious scale at Bellibetta, *' the Hill of Silver/' 
in the Taluk of Attikuppa, and elsewhere; and even in General Cubbon*s 
time it had been found necessary to prohibit mining on the Kolar field, because 
in a mine near Ooregum 15 miners had suddenly come upon old workings and 
had been entombed in them. All- these things were vaguely known; and in 
1873 Mr. Lavelle had actually obtained permission from the Mysore Govern- 
ment to prospect for gold, aftid had subsequently commenced mining near 
Ooregum, and the association known as the Kolar Concessionaires had been 
formed to work Mr. Lavelle's concessions. But it was Mr. Brough Smyth's 
inquiries and reports that attractcfd public attention prominently to the auriferous 
tracts. Since then hundreds of ancient mines had been explored, and the process 
of re-discovery had apparently even now only just commenced, for Mr. Brace 
Foote had over and over again, in the- course of a "flying run'* through the 
gold fields, come unexpectedly on the workiiigs of the old miners concealed 
in the jungle that had overgrown them. Since then, too, the industry bad run 
through the phases that seemed incidental to the establishment of mining in 
any country; it had had a period of insane speculation and absurd mania, 
followed by the inevitable crash of min and disappointment,, and that again 
followed by a period of slow and painful growth, with crippled means and 
frequent fears and doubts, leading up finally to such success as that of the 
Mysore Company, which had recently produced gold to the value of ;^B,299 ^s. 4d. 
in one month with 18 stamps at work, and which, in a few weeks, would 
have 60 stamps continuously at work on ore that not unfrequently assayed up 
to 2 oz. and 3 oz. per ton, and of which the supplies actually in sight were 
practically inexhaustible. Of course the veins were found sometimes to pinch 
and become smaller in size ; and sometimes the ore was found to be less rieh. ' 
Every geologist and every miner knew that this must be the case, and knew 
also that where the veins were " true fissure veins " the better and richer con- 
ditions were practically certain- to recur, and even to improve as greater depth 
was attained ; so that ' he ventured to say that the Stock Exchange panics and 
the excessive depreciation of shares that sometimes occurred were utterly foolish 
and unreasonable. To the managers of the Mysore Gold Company, and especially to 
Captain Plummer, was largely due the credit of rehabilitating that great industry,, 
just when it seemed absolutely destroyed and all its credit gone. And yet Captain 
-Plummer's secret was no great mystery or invention. It might be supposed 
that the very sight of vast remains of ancient quarrying would have suggested 
the advice tb ** bottom out the old workings and to sink below tht point reaciied 
by the old miners. " And in that —and that alone, if they put aside the tenacity 
of purpose and many other excellent qualities of Captain Plummer as a leader 
of men— consisted the superiority of his mining policy, which brought success, 
over that of so many others, which brought failure. Captain Plummer sank 
shaft after shaft, not on the old workings, but so as to intersect tht^ lode at 
or below the lowest point of those workings, and there he had at once come 

• The joke 18, that an Indian cooly, when he has nothing better to do, ^a^ha 
for gol0 iu- the nearest stream and makes his 2 annas a day, and it is oa re»^ 
that a mun once made 4 annas (6d.) !— Compilebs. 
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upon unlimited abundance of stone giving over an. ounce of pure gold to the 
ton. The Mysore Company's mine had well and fairly earned the title of *' the 
Pioneer Mine of India ; *' and the rapid development it was now making must 
soon bring it into the position of being ooe of the very richest gold properties 
in the world. But the only reason of the pre-eminence, and the deserved pre- 
eminence, of the Mysore mine was that it had been far better managed than 
others* and therefore was far ahead of all in all branches of development— 
in byildings, in machinery, in persofmel, and, above all, in having a vast extent 
of" '*stoping*'' ground actually opened out and brought within reach. Nor should 
it be forgotten that this last-mentioned branch of development had been carried 
out by Captain Plummef with so much foresight and care for the future that 
he* had often been blamed ' by bis own shaxeholdeis as '* mining for posterity." 
He thought' that, considering how far Mysor-e was from London, and especially 
ho-w much all the conditions of Indian life differed from those of English life, 
it was of the greatest importance that a most careful system of inspection and 
ineport should be perfected, and that not merely by agents, but by directors 
theinselves, by those who knew India, and by those whose social position would 
vcmove them from the temptation of unduly colouring their reports. In short, 
he thought that no conditions that could be imposed by the investing public 
could be too rigorous to secure the most punctilious regard for the canons of 
safe and honest mining. But what seemed to him simply contemptible was 
for an investor first of all to ignore all the ordinary precautions of an ordinary 
business man of common sense — to give carie blaiicfu to directors to play ducks 
and drakes with his money,, to say not a word while charlatans were being 
jobbed into the posts of mine-manager, and while these charlatans were setting 
up telephones and reservoirs instead of sinking shafts, and were coating their 
•copper plates with layers of machine grease instead of amalgam — and then to 
turn roimd and say it was the mine that was at fault, that the money thus 
dishonestly wasted had been honestly spent in "deep prospecting,'* and thus to 
give a bad name to a young industry which must, like all other industries, depend 
largely on its credit and good name. When he went to Mysore last year he 
had not one pennyworth of interest pecuniarily in any Mysore undertaking. When 
he had carefully inspected many mines, had seen for himself the vast extent of 
the ancient workings and the limitless amount of reefs still remaining to be 
worked, and had learnt from social intercourse gn the spot all that was known 
and- believed about the mines by local residents — not only English magistrates 
and engineers, but all classes of Mysoreans, from His Highness the Maharajah 
and the Prime Minister down to a humble jalagar, or gold washer — he deter- 
mined that he wouh* identify himself to the limited extent of his means with 
the industry. Since then he had become a shareholder in more than one Mysore 
Company. But he had taken very good care to avoid those companies in which 
there was any fear of charlatans being appointed to the post of mine manager, or of 
Which he had no personal knowledge either of the locality or of the direction. Those 
considerations ^hich impressed him as absolutely the most conclusive in regard to 
the value of those goldfields were the belief and policy of the Mysore Government 
itself, and the testimony of its officials, and, above all, of Mr. Bruce Foote, the 
representative of the Government of India. Nothing could be fairer or more calcu- 
lated to win the confidence of capitalists than the steps that had been taken to 
{Jrove that enterprise, and to demonstrate its lucrative character, by the Government 
of His Highness the Maharajah under the present high minded and enterprising 
Pewan, Mr. Sheshardria Iyer. The Maharajah himself took the most enlightened 
interest in the development of the industry, as he could testify from con- 
versations he had with His Highness when he the pleasure of being his 
guest at Mysore last winter; and he believed if was no secret that he 
enjoyed in that, as in other matters, the full confidence and support of 
the >>yiceroy and the Government of India. Indeed, the best evidence of 
feat fact was given when Lord Dufferin deputed Mr. Bruce Foote to examine 
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and check the local reports. The policy of the present Dewan of Mysore hai 
been exceedingly successful in every department of the State. The fina'^ce 
were not only in a most prosperous condition, showing this year a surplus o| 
i8 lakhs and a general increase under every head of revenue ; but it viras aisc 
only fair to remember that this prosperity had been attained after a most arduoui 
and prolonged struggle with the disastrous results of one of the most terribl<^ 
famines ever known in history. And it had also been accomplished in spite of 
some political discouragement incidental to the fact that the change of Gov- 
ernment, when for a long-settled English administration was substituted the 
government of natives of India, had been almost avowedly experimental. 
Yet he believed that no impartial obser er could travel much in Mysore with 
his eyes and ears open — could observe the order and contentment of the 
country, the wise and popular systems of public education, of justice, of 
public works — without coming away convinced that *' the rendition " had 
proved a wonderful success. They all knew that Lord DufFerin stated that 3s 
his opinion last year, after his visit to Mysore ; and Lady DufFerin herself told 
him in Madras, just after that visit, that the system of female education 
exemplified in the Maharanee's school at Mysore was probably better than 
anything of the kind in British India. For his own part he was free to 
confess that what he saw and learnt at Mysore entirely altered his opinions 
as to the advisability of the "rendition" of the Berars — for he found in 
Mysore a very considerable colony of English settlers, in the mining and 
planting districts, entirely contented and satisfied with native rule. His 
Excellency the Dewan had now definitely settled the terms on which leases of mining 
land were to be granted. Those terms were on the principle of the Government laying 
no burden on the commencement of an enterprise further than might be necessary to 
test its bona fides^ but profiting by its ultimate success on something like equal terms 
with its promoters. In respect to the size of the holdings, the liberality of the 
Mysore Government contrasted favourably with that of the British, in place 
of the miserable little holdings of 15 and 20 acres, with a maximum of 30 
acres, granted in the Wynaad and other British Provinces, the Mysore claims 
were in blocks of half a square mile, and in some cases of a mile and more, 
thereby affording the fullest scope to the enterprise of the adventurers. And 
where there were several applicants for the same block — as would henceforward 
often happen, now that the official reports indicating the richest localities bad 
been made public— tenders would be invited, and the highest tender would 
obtain the block for a term of 30 years. This year 304 square miles were 
put up for public tender in this way, in addition to some six miles granted 
more favourably on the strength of earlier promises. As the Government of 
India observed eight years ago, the dangers were from speculative manias on 
the one side and from ignorance and. defective management on the other. 
From both of these the nascent enterprise had already suffered severely, and 
it might be hoped that they were like infantile disorders — when once safe/y 
got over they did not return. The Mysore Company had outlived them both — 
it had lately paid 20 per cent, with only 30 stamps at work ; it had now 
60 stamps, which would all bt at work in a few days, and enormously in. 
creased supplies of stoping-ground, which ought to double the yield of gold 
without materially increasing the expenses. And what the Mysore company 
had done and was doing could certainly be done by honest wjork and good 
management on at least 30 other fields of equal promise that awaited similar 
treatment. 
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